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EXECUTIVE SUMMARY

This report presents the results of a Groundwater Quality Assessment conducted at the American
Steel Foundries Sebring Facility. The assessment was performed in accordance with the procedures
described in the Groundwater Quality Assessment Pian (RMT, 1992} which was approved by the Ohio
Environmental Protection Agency.

The purpose of the assessment was to determine whether any chemical constituents have been
released from the landfill to groundwater. In order to accomplish this objective, additional
groundwater monitoring wells were installed, a description of site geclogy and hydrogeology was
prepared, and four quarters of groundwater quality data were collected. Upgradient and
downgradient groundwater quality was compared to determine whether groundwater-quality had
changed. Based on the results of this comparison, an enhanced groundwater monitoring program

was developed.

The landfill is located within a former strip mine. After the strip mine ceased operation, foundry waste
was placed in the excavation. Mine spoils are present on the site, primarily along the northern,
southern, and western perimeters of the landfil. The naturally occurring geologic deposits consist of
alternating layers of sandstone and shale with coal and underclay. The uppermost aquifer is the

Clarion shale. Groundwater flow is generally toward the west.

A statistical evaluation of groundwater quality data was performed using both the tolerance interval
method and, for parameters with a large proportion of *non-detects”, the test of proportions.

Separate statistical evaluations were performed for wells screened in the shale and for wells screened
in the spoils. Because spoils are not present upgradient of the landfill, a sidegradient spoils well was
chosen to develop tolerance intervals for spoils wells. The resuits of the statistical evaluation for spoils

wells may not be statistically significant because of the limited available sidegradient data.
The statistical comparison indicates that bicarbonate alkalinity, barium, fluoride, sodium, total organic

carbon, and manganese are statistically different in downgradient shale wells compared to upgradient

shale welis.
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As a result of activities conducted during 1994, an enhanced groundwater monitoring program was
developed. The program includes the addition of four groundwater monitoring wells screened in the
uppermast aquifer, the Clarion Shale. Semiannual groundwater sampling and reporting will be

performed to monitor groundwater flow and quality.

2 2168.18:ATY:ASF0920
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Section 1
INTRODUCTION
This report presents the results of the Groundwater Quality Assessment conducted at the American
Steel Foundries (ASF) Alliance, Ohio Sebring facility (landfill).

1.1 Background
The landfill, shown on Figure 1, has been in operation for over 20 years as a disposal site for typical

foundry wastes from the Sebring facility, including foundry sand, refractories, slag material, and sludge

fromn the sand washers and wet dust collectors.

The possibility exists that, during the past 20 years, hazardous electric arc furnace baghouse dust
was intermixed with typical foundry waste and deposited in the landfill. To assess the possibility that
hazardous materials were placed in the landfill and may have impacted the groundwater quality, ASF
has agreed, as part of a consent decree, to perform a groundwater quality assessment of the site
under RCRA 40 CFR Part 265 Subpart F, and Ohio Administrative Code (OAC) 3745-65, et seq.

1.2 Purpose and Scope
The purpose of this investigation was to determine if releases of hazardous waste or hazardous waste

constituents from the landfill to groundwater have occurred. The investigation was conducted in
accordance with the Groundwater Quality Assessment Plan (RMT, 1992). The scope of the

investigation included the following:

. Installation of additional groundwater monitoring wells.

. Sampling site groundwater monitoring wells on a quarterly basis for a period of one
year.

. Preparing quarterly reports and submitting them to the OEPA.

. Summariziﬁg site hydrogeologic data.

. Performing a statistical evaluation of groundwater quality.

. Preparing a long-term groundwater monitoring plan.

3 2188.18:ATY:ASFOg20
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Section 2
WORK PERFORMED

The field investigation consisted of installation of eight additional groundwater monitoring wells and

sampling of monitoring wells during four quarters.

2.1 Monitoring Well Installation
Monitoring wells MW-19, MW-19P, MW-21, MW-21P, MW-22, MW-22P, MW-23, and MW-23P were

instaited in November 1993 by Summit Drilling under the supervision of RMT. Wells were constructed

using procedures outlined in the Groundwater Sampling Plan (RMT, 1992). Drilling logs and well
construction details for these wells are presented in Appendices A and B, respectively. Drilling logs
and well construction details for all other wells were presented in the Groundwater Quality Assessment
Plan (RMT, 1992). Well construction information for all site monitoring wells is presented in Table 1.

well locations are shown in Figure 1.

2.2 Groundwater Sampling

Groundwater sampling was conducted in December 1993 and March, June, and September, 1994.
The Groundwater Quaiity Assessment Plan (Plan) required that during the first quarterly sampling
wells MW-1A, MW-4A, MW-13, MW-14, MW-19, MW-19P, MW-20, MW-21, MW-21P, MW-22, MW-22P,
and MW-23 be sampled and analyzed for the following:

. Water quality and indicator parameters (Table 3-1 of the Plan).
. Volatile organic compounds (Table 3-2 of the Plan).
. Appendix IX Metals (Table 3-3 of the Plan).

During the second, third, and fourth quarter monitoring, the following parameters were analyzed:
. Water quality and indicator parameters (Table 3-1 of the Plan).

. Selected Appendix IX metals which were detected above the Practical Quantitation
Limits (PQLs) (Table 3-3 of the Plan, revised).

. Compounds found in the ASF waste stream (Table 3-5 of the Plan).

4 2188,18:ATY:ASF0920
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The selected Appendix X metals list excludes the following compounds that were not detected above
the PQL and that are not on Table 3-5 of the Plan: beryllium, cyanide, thallium, and vanadium.
Copies of Tables 3-1, 3-2, 3-3, 3-5, from the Plan and Table 3-3 (revised after the first quarter

monitoring) are presented in Appendix C.
Well MW-19P produces very little water and recovers very slowly. As a result, samples were not

collected from this well during the second and fourth quarters. Bicarbonate alkalinity was not

analyzed for the fourth quarter because of a laboratory oversight.

5 2166.18:ATY:ASFGE20
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Section 3
SITE CONDITIONS

3.1 Geology

The landfill is located within a former strip-mine pit. The Middie Kittanning No.6 and Lower Kittanning
No.5 coal beds were strip mined in addition to the Lower Kittanning Underciay and some of the softer
shale beneath it. Subsequently, foundry waste was placed in the excavation created by the strip

mine.

Based on a stratigraphic section measured at the site, the strata adjacent to the facility are composed
primarily of alternating thick and thin layers of sandstone and shale with varying thicknesses of coal
and underciay. The uppermost aquifer in the vicinity of the site is the Clarion Shale which is the unit
underlying the coal beds that were mined at the site.

Geologic cross sections were constructed to illustrate site conditions. Cross section locations are
shown on Figure 1. Geologic cross section A-A’ (Figure 2} runs along the western perimeter
(downgradient perimeter of the landfill with respect to groundwater flow). Geologic cross sections B-

B’ and C-C’ (Figure 2) run from east to west (from upgradient to downgradient) through the landfill

Bedrock crops out on the east side of the landfill and consists of thin interbeds of siltstone, shale and
sandstone. Secondary permeability is likely to occur in fractures and along bedding pianes in this

generally fine-grained sequence of sedimentary rock.

Mine spoils are present in the vicinity of the landfill, primarily along the northern, western and southermn
borders of the landfill. The spoils material is generally fine-grained. Gravel and cobble sized material
found in the spoils usually consists of shale or siltstone bedrock fragments. The thickness of the spoils
along the western side of the landfill ranges from approximatety 11 feet (well MW-20) to 43 feet {well
MW.-22P). Based on existing borings, spoils are present along the entire western perimeter of the

landfill. The thickest spoils are likely in the northwest corner of the site.

[3] 21688,18;ATY;ASFOR20
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Foundry wastes, including foundry sand, range in texture from poorly graded silty sand to clay. The
foundry waste is more than 45 feet thick in the center of the landfill. The foundry waste appears to be
in contact with spoils and the Clarion Shale along the western perimeter of the landfill (See Figure 2)

3.2 Hydrogeologqy
The uppermost aquifer at the site is the Clarion Shale. Groundwater measurements were collected

concurrently with groundwater sampling and are presented on Table 2. Water table maps, showing
the direction of groundwater flow during the third and fourth quarters respectively, are presented on
Figures 3 and 4.

Groundwater flow direction is generally toward the west. The horizontal hydraulic gradient is steeper
in the eastemn portion of the property (approximately 0.02) compared to the western portion of the
property (approximately 0.001). The water table occurs in the shale (wells MW-19 and MW-14) or the
underclay (well MW-1A) upgradient of the landfill. Downgradient of the landfill, the water table occurs
in the spoils, with the exception of well MW-20 (See geologic cross sections B-B’ and C-C’ on Figure
2).

Vertical gradients were calculated for the well nests and are presented in Table 3. Vertical gradients
vary seasonally at well nests MW-1A/MW-1 and MW-4A/MW-4: Gradients are upward during the
winter and early spring months and downward {groundwater recharge conditions} during the summer
months. The vertical gradient at well nest MW-19/MW-19P is strongly downward, probably a result of
the low hydraulic conductivity of the shale. Vertical gradients were consistently downward at well nest
MW-21/MW-21P and upward at well nest MW-22/MW-22P.

3.3 Description of Current Groundwater Monitoring Program

The current groundwater monitoring well network is summarized on Table 4. Screen depths are
presented on Table 1. The depths of screened intervals are illustrated on the geologic cross sections,
Figure 2. This program was originally presented in the Groundwater Assessment Plan (RMT, 1992)
and was approved by the Ohio Environmental Protection Agency.

There are four upgradient wells each screened in the shale. There are seven downgradient wells,

7 2169,18;5TY:ASF0820
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three screened in the shale and four screened in the spoils. As indicated in Section 2.2, with one
exception, the water table is present in the spoils downgradient of the landfill. There are no
upgradient wells screened in spoils because spoils were not encountered upgradient of the landfill.

Well MW-23 a sidegradient well and is screened in spoils.

Groundwater quality samples were collected during four quarterly events performed during the period
December 1993 through September 1994. Well MW-19P produces very little water and recovers very
slowly. As a result, samples were not collected from this well during the second and fourth quarters.
The discussion of groundwater quality presented in this report is based on the results of this
sampling. Analytical results from the first three quarters were presented in previous reports.

Analytical results from the fourth quarter sampling are presented in Appendix D.

3.4 Results of Statistical Analysis of Groundwater Quality Data

Statistical methods were used to compare upgradient monitoring well data with downgradient
monitoring well data. This comparison was made to assess whether the fandfill was affecting

groundwater quality. The statistical methods and results are discussed in the following paragraphs.

3.41 Statistical Methods

A tolerance interval approach was used to compare background monitoring well data to
downgradient monitoring well data. A tolerance interval is constructed from the data collected
from unaffected upgradient background wells. The tolerance interval is canstructed by first
calculating the mean upgradient concentration of each parameter using all available
upgradient data points. Then an interval above and below the mean is created based on the
variability of the background data. The upper tolerance limit is calculated as follows:

TL=X+Kx8S

where:

TL is the upper tolerance limit

X is the mean

K is the tolerance factor determine from Table 5, Appendix E, and is based on the
number of samples (n)

$ is the standard deration
A more detailed description of the statistical procedure and calculations is presented in

Appendix E. In the case of several parameters, the measured parameter concentration was

8 2188 18:ATY:ASF0820
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below the detection limit. For parameters where the percentage of non-detects was between

0% and 50%, the tolerance interval approach was used and the detection limit was substituted

for non-detect values,

In the case of all parameters except pH, an upper tolerance interval was calculated and

compared to the actual value for a specific downgradient well. For pH, both upper and lower

tolerance intervals were calculated,

For parameters where the percentage of non-detects exceeded 50%, the tolerance intervai

approach is not appropriate and a test of proportions was used. The test of proportions is a

method to determine whether a difference in the proportion of detected values in the

background well data compared to the downgradient well data provides statistically significant

evidence of impact. The procedure is described in Appendix E.

Each of the statistical methods used here is described in the U.S. EPA publication "Statistical
Analysis of Ground-Water Monitoring Data at RCRA Facilities® (U.S. EPA, 1989).

Statistical comparisons of upgradient and downgradient groundwater quality were performed

for the following parameters using the method indicated.

Tolerance Interval Method
Chloride

Specific Conductance

Manganese

Sodium

Sulfate

Sulfide

Total Organic Carbon
Total Organic Halides
pH

Fluoride

lron

Test of Proportions Method

Arsenic

Cadmium

Caobalt

Copper

Nickel

Zinc

Bicarbonate Alkalinity
Carbonate Alkalinity
Antimony

Barium

2168.18:ATY:ASFDo2C
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Tolerance Interval Method

Nitrogen Nitrate

Phenolics
Volatile organic compounds (VOCs) were analyzed during the first quarterly sampling round.
No VOCs were detected with the exception of chloroform at upgradient well MW-19P. VOCs
were not analyzed during subsequent rounds and therefore no statistical analysis was

performed.

The following inorganic parameters analyzed during the first round did not exceed the
Practical Quantitation Limit (PQL) and were therefore not analyzed during subsequent rounds:
beryllium, cyanide, thallium, and vanadium. No statistical analysis was performed for these

parameters.
The following parameters were analyzed for during all quarters and did not exceed the
detection limit in upgradient or downgradient wells during any of the sampling rounds: lead,

mercury, selenium, silver, and tin. No statistical analysis was performed for these parameters.

3.4.2 Results of Statistical Analysis

As indicated previously, monitoring welis at the site are screened either in the spoils or the
shale. Each of these two units is characterized by different groundwater chemistry.
Therefore independent statistical comparisons were made for wells screened in the shale and
for wells screened in the spoils. As indicated on Table 4, there are four upgradient shale
wells (MW-1A, MW-14, MW-19, and MW-19P).

There is only one sidegradient well screened in the spoils (MW-23) and no spoils wells located
directly upgradient. While there is sufficient upgradient data to calculate tolerance intervals for
shale wells, there is limited upgradient data (3 to 4 data points per parameter) to calculate
tolerance intervals for spoils wells. Regardless, tolerance intervals were calculated based on
results from well MW-23. However, the results of the statistical comparison of spoils wells are
likely not conclusive because of the limited upgradient data and should be reevaluated based
on 1995 monitoring results. In addition, the spoils piles are a result of mining activity and
there could be substantial variability in the chemical characteristics of the spoils from location

10 2189.18:ATY:ASF0B20
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to location. Conclusions regarding potential groundwater impact in spoils welis as a result of
landfili operations should not be made based on this analysis.

Tolerance intervals were calculated based on data from upgradient shale wells and are
presented on Table E1, Appendix E. The comparison between observed downgradient
constituent concentrations and the tolerance intervals for shale wells is presented in Table E2,

Appendix E. Table E2 also presents the resutts of the test of proportions.

Tolerance intervals based on data from the sidegradient spoils well are presented on Table
E3, Appendix E. The comparison between observed downgradient constituent
concentrations and the tolerance intervals for spoils wells is presented in Table E4, Appendix
E.

Summaries of tolerance interval exceedances for shale wells and spoils wells are presented in

Tables 5 and 6, respectively. A discussion of the results of the statistical evaluation follows.

Bicarbonate Alkallnity

A tolerance interval for bicarbonate alkalinity in shale wells was not calculated because
there were only three upgradient detects in shale wells. There were 8 downgradient
detects in shale wells. The results of the test of proportions suggests that there is a
significant difference between upgradient and downgradient bicarbonate alkalinity in
the shale.

Carbonate Alkalinity

Carbonate alkalinity concentrations at spoils wells MWw-4A, MW-21, and MW-22

exceeded the tolerance interval on one occasion at each well.

Barlum

A tolerance interval for barium was not calculated because there were no upgradient
detects in shale wells. There were 8 downgradient detects. The resufts of the test of
proportions suggests that there is a significant difference between upgradient and
downgradient barium concentrations in the shale. Downgradient concentrations

11 2168.18:KTY:ASF0920
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ranged from 110 ug/L to 240 ug/L, below the U.S. EPA maximum contaminant level
(MCL) of 1,000 ug/L.

Fluoride

Fluoride concentrations at downgradient shale wells MW-21P and MW-22P exceeded

the tolerance interval at each well on all four sampling dates. Fluotide concentrations
at well MW-21P ranged from 2.9 to 3.6 mg/L and fluoride concentrations at well MW-

22P ranged from 9 to 10 mg/L. The MCL is 4 mg/L.

Fluoride concentrations at downgradient spoils wells MW-13, MW-21 and MW-22 also

exceeded the tolerance interval established using sidegradient well MW-23.

Sodium

The sodium concentration at downgradient shale wells MW-21P and MW-22pP
exceeded the tolerance interval at each well on three occasions and four occasions,
respectively. The sodium concentration at downgradient spoils well MW-21 exceeded

the tolerance interval established using sidegradient well MW-23 on four occasions.

Total Qrganic Carbon

The total organic carbon (TOC) concentration at downgradient shale well MW-21P
exceeded the tolerance interval on one occasion. The TOC concentration at
downgradient spoils well MW-4A, MW-13, MW-21, and MW-22 exceeded the tolerance

interval established using sidegradient well MW-23 on four occasions.

Total Organic Halides
The total organic halide (TOX) concentration at shale well MW-21P exceeded the

tolerance interval on one occasion.

Manganese
The manganese concentration at downgradient shale well MW-20 exceeded the

tolerance interval on three occasions. The manganese concentration at downgradient
spoils wells MW-4A, MW-13, MW-21 and MW-22 exceeded the tolerance interval

12 2168, 18:ATVASFOB20
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established using sidegradient well MW-23. Concentrations ranged from 7,800 to
15,000 ug/L. The secondary drinking water MCL is 50 ug/L.

Zinc

The zinc concentration at downgradient spoils well MW-13 exceeded the tolerance
interval established using sidegradient well MW-23 on four occasions. Concentrations
ranged from 230 to 370 ug/L. The secondary drinking water MCL. is 5,000 ug/L.

in summary, it appears that bicarbonate alkalinity, barium, fluoride, sodium, TOC, TOX and
manganese concentrations are statistically different in certain downgradient shale wells compared to
upgradient shale wells. Zinc, carbonate alkalinity, fluoride, sodium, TOC and manganese
concentrations in several spoils well appear to be statisticaily different than sidegradient spoils well
Mw.23. However, this conclusion is based on limited data and because of the substantial potential
natural variability of geochemistry in these mine spoils piles, comparison of groundwater quality data
from spoils wells may not be appropriate.

13 21688,18;ATY:ASF0S20
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Sectlon 4
PROPOSED GROUNDWATER MONITORING SYSTEM

Based on the results of the four quarters of groundwater menitoring, it appears that there are some
differences between upgradient and downgradient concentrations for certain parameters. In order to
better evaluate these, several modifications to the monitoring program are being recommended.
Several additional groundwater monitoring wells are proposed to create better horizontal and vertical
coverage of the area downgradient of the landfill. The addition of these welis is consistent with the
discussions which occurred between ASF and OEPA during the July 25, 1994 meeting. A summary of

the revised monitoring program is presented in Table 7 and a brief description of the program follows.

Each of the proposed monitoring wells will be screened within the uppermost aquifer, the Clarion
Shale. Well MW-24 will be installed midway between existing well MW-20 and existing wells MW-
21/MW-21P. Well MW-25 will be installed midway between existing wells MW-21/MW-21P and existing
wells MW-22/MW-22P. With the addition of these two wells there should be good coverage of the
entire western (downgradient) border of the landfill,

Additional wells screened in the shale, MW-12P and MW-13P, are proposed at the existing well MW-
12, and MW-13 locations, respectively. Well MW-12P will monitor groundwater teaving toward the
southwest of the landfill and also may monitor potential affects from the Pond. Well MW-12 will be
monitored for water levels but not water quality. Well MW-13P will monitor groundwater in the shale

downgradient of the northern portion of the landill.

No additional wells are proposed to be installed in the spoils because it appears that there is
substantial naturai variability in the geochemistry of the spoils. In addition, the spoils are not present
upgradient of the landfill, making it impossible to perform true upgradient/downgradient comparisons.
Monitoring the existing monitoring wells screened in the spoils should be sufficient.

14 2180, 18;ATY:ASF0S20
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The parameters to be analyzed have been modified as a result of observations made during the past
four quarterly samplings. The revised parameter list consists of metals and the field indicator
parameters pH, specific conductance, and temperature. Eight parameters were either not detected
(mercury, selenium, siiver, tin, and lead) or detected only several times (carbonate alkalinity, copper,
and chromium), during the past four quarters. Tin, copper, carbonate alkalinity, bicarbonate alkalinity,
sulfide, total organic carbon, total organic halides, and sodium are not related to the ASF Sebring
Facility waste stream (See Appendix C, Table 3-5} and have therefore been eliminated from the
program. Nitrate nitrogen is also unrelated to the ASF waste and has been eliminated. No statistical
exceedances for chloride and sulfate were noted during 1994 monitoring and these parameters have
therefore been eliminated. Sampling will be conducted on a semi-annual basis. Mercury, selenium,
silver, lead, and chromium were present in the ASF waste stream but were not detected or were

detected infrequently and will therefore be analyzed on an annual basis.
Iron and manganese concentrations may be indicative of impacts from previous mining operations.

These parameters have been retained in the program, but results of these analyses will be evaluated

in light of previous mining operations.

15 2189.18:ATY:ASFOS20



SUMMARY OF MONITORING WELL CONSTRUCTION INFORMATION

Table 1

ASF SEBRING FACILITY

AMERICAN STEEL FOUNDRIES
ALLIANCE, OHIO

Mw-1 1126.73 1124.2 52 51.1 445 1o 49.5 1074.7 to 1079.7 Shale 1091.20
MW-1A 1126.09 1123.9 42,2 42.4 30 to 40( 1083.9 to 1093.9 Shale 1091.66
MW-2 1101.96 1100.3 36.1 36.6 29.1 to 341 1066.2 to 1071.2 Spoils 1076.94
MW-3 1093.14 1091.2 27 26.6 19.8 to 24.8| 1066.4 to 1071.4 Spoils 1076.89
MW-4 1085.13 1082.6 32.5 32.2 25 to 30} 1062.6 to 1057.6 Spoils 1076.63
MW-4A 1085.2 1082.8 16.9 17.5 4.5 to 146} 1068.3 to 1078.3 | Spoils/Foundry Sand 1076.61
MW-12 1087.94 1085.6 37.3 37.4 25 to 36 1050.6 to 1060.6 Sand and Spoils 1077.63
MW-13 1107.70 1108.2 395 39.2 28 to 381 1068.2 to 1078.2 Spoils 1078.10
MW-14 1131.18 1128.9 61.8 61.9 43,5 to 59.5 1069.4 to 1079.4 Shale 1080.58
MW-18 1141.16 1138.7 34.5 34.3 22 to 321 1106.7 to 1116.7 Shale 1113.45
MW-18P 1141.36 1138.8 106.5 108.6 99 to 104§ 1034.9 to 1039.9 Shale 1038.07
MW-20 1113.21 1110.7 41.5 41.3 29 to 38] 1071.7 1w 1081.7 Shale 1079.31
MW-21 1101.12 1098.6 32,5 32.4 20 to 30| 1068.6 to 1078.6 Spoils 1078.56
MwW.21P 1100.17 1097.7 67.56 68.4 60 to 65 1032.7 to 1037.7 Shale 1077.42
MwW-22 1081.01 1088.5 245 22.0 10 to 20| 1068.5 to 1078.5 Spoils 1077.18
MwW-22p 1091.23 1088.7 67.5 67.0 60 to 65| 1023.7 to 1028.7 Shale 1071.83
MW-23 1107.81 1105.3 28.6 27.5 16 to 261 1078.3 to 1089.3 Spoils 1088.74

{1) Depth measured from top of casing by RMT on September 15, 1994
(2) Water levels from June 15, 16, and 17, 1994

c:ajs\projects\asfiwelldata.wk3; date 27-Oct-94



Table 2

GROUNDWATER ELEVATIONS

SEBRING FACILITY

AMERICAN STEEL FOUNDRIES

T iwell

December 14-17,1993"

ALLIANCE, OHIO

I E;Top of
Designation | - " Casing | pepthto | ‘Groundwater |7 | croundw

e sonis L Elevation o] iswater o Elevation s i Flevation 2. riii| i Etevatlon

MW-1 Shale 112673 34.11 1092.62 34.45 1092.28 35.53 1091.20 35.27 1091.46
MW-1A Shale 1126.09 34.66 1091.43 33.89 1092.20 34.53 1091.56 34.61 1091.48
MW-2 Shale 1101.96 24.32 1076.64 23.42 1078.54 25.02 1076.94 25.00 1076,96
MW-3 Spoils 1093.14 15.53 1076.61 14.62 1078.52 16.23 1076.89 16.30 1076.84
MW-4 Spoils 1085.13 7.90 1077.23 7.07 1078.06 8.50 1076.63 8.40 1076.73
MW-4A Spoils 1085.20 8.05 1077.15 7.68 1077.52 8.59 1076.61 8.48 1076.72
MwW-12 Sand and Speils 1087.94 9.69 1078.25 9.05 1078.89 10.31 1077.63 10.14 1077.80
MW-13 Spoils 1107.70 27.21 1080.49 24,60 1083.10 28.60 1079.10 29.19 1078.51
MW-14 Shale 1131.18 49.52 1081.66 48,70 1082.48 50.60 1080.58 50.64 1080.54
MW-19 Bedrock 1141.16 27.64 1113.52 25.83 1115.33 27.71 1113.45 28.40 1112,76
MW-19P Bedrock 1141.36 66.24 1075.12 103.12 1038.24 102.29 1039.07 102.90 1038.46
MW-20 Bedrock 1113.21 41.48 1071.73 29.81 1083.40 33.90 1079.31 34.45 1078.76
MW-21 Spoils 1101.12 21.82 1079.30 20.86 1080.26 22.56 1078.56 23.00 1078.12
MwW-21P Bedrock 100,17 21.92 1078.25 20.77 1075.40 22.75 1077.42 21.60 1078.57
Mw-22 Spoils 1091.01 13.18 1077.83 12.27 1078.74 13.83 1077.18 13.81 1677.20
MW-22P Bedrock 1091.23 19.60 1071.63 18.63 1072.60 19.40 1071.83 20,03 1071.20
MW-23 Spoils 1107.81 18,16 1089.65 18.75 1089.06 19.07 1088.74 19.21 1088.60
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Table 3
VERTICAL GROUNDWATER GRADIENTS
SEBRING FACILITY
AMERICAN STEEL FOUNDRIES
ALLIANCE, OHIO

Screenedin: Flevation

MW-1A Shale 1091.43 -0.0836 1092.2 -0.0053 1091.56 0.0251 1091.48 0.0014
MW-1 Shale 1092.62 {1,2) 1092.28 1091.2 1091.46

MW-4A Spoils\Foundry Sand 1077.15 -0.0036 1077.52 -0.0241 1076.61 0.0130 1076.72 -0.0005
MwW-4 Spoils 1077.23 1078.06 1076.33 1076.73

MW-19 Shale 1113.62 0.5168 1115.33 1.0376 1113.45 1.0011 1112.76 1.0000
MW-19P Shale 1075.12 {3} 1038.24 1039.07 1038.46

MW-21 Spoils 1079.3 0.0273 1080.26 0.0224 1078.56 0.0297 1079.52 0.0612
MW-21P Shale 1078.25 1079.4 1077.42 1077.17

MW-22 Spoils 1077.83 0.1201 1078.74 0.1169 1077.18 0.1049 1077.2 0.1176
MW-22P Shale 1071.63 1072.6 1071.83 1071.2

Notes:

{1) Negative value for vertical gradient indicates upward vertical gradient
{2} Positive value for vertical gradient indicates downward vertical gradient
ertical gradien or well_nest MW-19/MW- ; :

very slowly,

AJS - ci\projectsiasfivertgra.wk3; date 27-0Oct-94



TABLE 4
SUMMARY OF GROUNDWATER MONITORING PROGRAM
SEBRING FACILITY
AMERICAN STEEL FOUNDRIES
ALLIANCE, OHIO

MW-1A MW-23%* MW-20 MW-4A*
MW-13 MW-21P MW-13
MW-13P Mw-22P ' MW-21

MW-14 MW-22

* - Spoils and Foundry Sand
** . Sidegradient well

AJS - ci\projectsiasfimonprog.wk3; date 26-Oct-94



Table 5
SUMMARY OF STATISTICAL EXCEEDANCES OF TOLERANCE INTERVALS - SHALE WELLS
SEBRING FACILITY
AMERICAN STEEL FOUNDRIES
ALLIANCE, OHIO
MW21P 17-Dec-23 FLUQRIDE 3.3 mg/L 2.04 Shale
MW21P 16-Mar-94 FLUORIDE 3.6 mg/fL 2.04 Shale
MW21P 16-Jun-94 FLUORIDE 3.1 mg/L 2.04 Shale
MW21P 14-Sep-94 FLUORIDE 2.9 MG/L 2.04 Shale
Mw22p 16-Dec-93 - FL.UORIDE g mg/L 2.04 Shale
MW22P 15-Mar-94 FLUORIDE 10 mg/L 2.04 Shale
MW22pP 16-Jun-94 FLUORIDE 9.5 mg/L 2.04 Shale
MW22P 14-Sep-94 FLUORIDE 9.5 MG/L 2.04 Shale
MW20 16-Dec-93 MANGANESE, DISSOLVED 10000 ug/L 2748 Shale
MW20 16-Mar-94 MANGANESE, DISSOLVED 8200 ug/L 2748 Shale
MW20 14-Sep-94 MANGANESE, DISSOLVED 8300 UG/L 2748 Shale
MW21P 17-Dec-93 SODIUM, DISSOLVED 290000 ug/L 212143 Shale
MW21P 16-Jun-94 SODIUM, DISSOLVED 330000 ug/L 212143 Shale
MW2Z1P 14-Sep-94 SODIUM, DISSOLVED 340000 UG/L 212143 Shale
MW22P 16-Dec-93 SODIUM, DISSOLVED 470000 ug/l 212143 Shale
MW22P 15-Mar-94 SODIUM, DISSOLVED 470000 ug/L 212143 Shale
MW22P 16-Jun-94 SODIUM, DISSOLVED 580000 ug/L 212143 Shale
MW22P 14-Sep-94 SODIUM, DISSOLVED 500000 UG/iL 212143 Shale
MW21P 14-Sep-94{ TOTAL ORGANIC CARBON AS NPOC 43 MG/L 355 Shale
Mw21p 14-Sen-94 TOTAL ORGANIC HALIDE 59 ugflL 52 Shale

c\projects\asfiexceed.wk3; date 11-Nov-94



Teblke 6
SUMMARY OF STATISTICAL EXCEEDANCES OF TOLERANCE INTERVALS - SPOLS WELLS
AMERICAN STEEL FOUNDRIES
SEBRING FACILITY
DATA FROM FIRST FOUR QUARTERS

MWO4A 16-Mar-94 ALKALINITY, BICARB 480 423 Spoils
MWO4A 16-Jun-94 AL KALINITY, BICARBONATE 450 423 Spoils
MWOA4A 14-Sep-94 ALXALINITY, CARBONATE 420 55 Spaoils
MW21 14-Sap-94 ALKALINITY, CARBONATE 350 55 Spoils
Mw22 14-Sep-94 ALKALINITY, CARBONATE 140 55 Spoils
MW13 15-Mar-94 FLUORIDE 0.38 mgil 0.37 Spoils
MW13 15-Jun-94 FLUORIDE 0.84 mg/L 0.37 Spoils
MwW13 14-Sep-54 FLUORIDE 0.88| MGA. 0.37 Spoils
MW 21 18-Doc-93 FLUORIDE 0.49 mg/L 0.37 Spoils
MW21 15-Mac-94 FLUORIDE 0.55 mgiL 0.37 Spoils
MW21 17-Jun-94 FLUORIDE 0.85 mgiL 0.37 Spoils
MW21 14-Sep-84 FLUORIDE 0.66F MGAL 0.37 Spoils
MW22 15-Dec-93 FLUORIDE 0.45 mg/L 0.37 Spoils
MW22 15-Mar-34 FLUORIDE 0.68 my il 0.37 Spoils
MwW22 15-Jun-34 FLUORIDE 0.5 mg/L 0.37 Spoils
MW22 14-Sep-34 FLUQRIDE 0.6 MG/L 0.37 Spoile
MWO4A 18-Dec-93 MANGANESE, DISSCLVED 7800 uglL 1221 Spoils
MW13 15-Dec-93 MANGANESE, DISSOLVED 13000 ugll 7221 Spoils
MW13 15-Mar-94 MANGANESE, DISSOLVED 11000 ugfll 7221 Spoile
MW13 15-Jun-94 MANGANESE, DISSOLVED 15000 ug/lL 7221 Spoils
MW13 14-Sep-94 MANGANESE, DISSOLVED 12000 UGA 7221 Spoils
MW21 18-Doc-93 MANGANESE, DISSOLVED 13000 ugll 7221 Spoils
MW21 15-Mar-94 MANGANESE, DISSOLVED 11000 uglt 7221 Spoils
MW21 17-Jun-84 MANGANESE, DISSOLVED 14000 ught 7221 Spoils
MW21 14-Sep-94 MANGANESE, DISSOLVED 10000 uGA. 7221 Spoils
MW22 15-Dec-93 MANGANESE, DISSOLVED 8000 ugil 7221 Spoile
W21 18-Desc-33 SODIUM, DISSOLVED 130000 ug/L 84733 Spoile
MwW21 15-Mar-34 SODIUM, DISSOLVED 130000 ugl 84733 Spoils
Mw21 17-Jun-94 SODIUM, DISSCLVED 130000 ug/l 84733 Spoils
Mw21 14-Sep-94 SODIUM, DISSOLVED 120000 UG 84733 Spoile
MWO4A 16-Dec-93 TOTAL ORGANIC CARBON AS NPOC 7 mg/L 2.1 Spoils
MWO4A 15-Mar-34 TOTAL ORGANIC CARBON AS NPOC 13 mgl. 2.1 Spoils
MWO4A 18-Jun-94 TOTAL ORGANIC CARBON AS NPOC 2.4 mg/lL 2.1 Spoils
MWO4A 14-Sep-34 [TOTAL ORGANIC CARBON AS NPOC 18] MGAL 2.1 Spoile
MW13 15-Dec-93 TOTAL ORGANIC CARBON AS NPOC 8.2 malt 21 Spoils
MW13 15-Mar-94 TOTAL ORGANIC CARBON AS NPOC 4.3 mgi. 21 Spoils
MW13 15-Jun-94 [FOTAL ORGANIC CARBON AS NPOC 3.3 mg/L 21 Spoils
MW13 14-Sep-94 [TOTAL ORGANIC CARBON AS NPOC 24| MGA 21 Spoils
MW21 18-Dec-93 TOTAL ORGANIC CARBON AS NPOC 15 mgiL 2.1 Spoils
MW21 15-Mar-94 TOTAL ORGANIC CARBON AS NPOC 5.5 mglL 2.1 Spoils
MW21 17-Jun-94 TOTAL ORGANIC CARBON AS NPOC 18 gL 21 Spoile
MW21 14-Sep-34 TOTAL ORGANIC CARBON AS NPOC 7.4 MGA 2.1 Spoils
MW22 15-Dec-93 TOTAL ORGANIC CARBON AS NPOC 27 gl 2.1 Spoile
MwW22 15-Mar-94 [TOTAL ORGANIC CARBCN AS NPOC 3.8 mg/L 2.1 Spoile
MwW22 15-Jun-94 [TOTAL ORGANIC CARBCN AS NPOC 4 mg/L 2.1 Spoile
MW22 14-Sep-94 [TOTAL ORGANIC CARBON AS NPGC 23| MGA 2.1 Spoile
MW13 15-Dec-93 ZINC, DISSOLVED . 280 ugilL 122 Spoils
Mw13 15-Mar-94 ZINC, DISSOLVED 230 ug/L 122 Spoils
MW13 16-Jun-94 ZINC, DISSOLVED 370 ug/t 122 Spoils
MW13 14-Sep-94 ZINC, DISSCLVED 240 UGA. 122 Spoils
Tolerance intarval constructed using data from sidegradient well MW-23

SPOILSUM.wk3; date 27-Oct-94



Table 7

PROPOSED GROUNDWATER MONITORING PROGRAM
SEBRING FACILITY
AMERICAN STEEL FOUNDRIES
ALLIANCE, OHIO

T e e ety mp e
Monitoring Wells

Upgradient Downgradlent
MW-1A MW-4A
MW-14 MW-13
MW-19 MW-13P(2)

MW-19P(1) MW-20

MW-23 (sidegradient) MW-21
MW-21P
Mw.-22
Mw-22p
MW-24(2)
MW-25(2)
MW-12P(2)

Parameters to be Analyzed

e e e e et

Semiannually Annually
Specific Conductance(3) Chromium
pH(3) Lead
Temperature (3) Mercury
Iron Selenium
Fiuoride Silver
Barium
Manganese
Arsenic
Cadmium
Cobatlt
Zinc
Nickel!

(1) Well MW-19P will be purged several days prior to sampling so that sufficient water Is available for sampling.

&) Proposed Monitoring Well
) Specific conductance temperatures and pH will be measured In the fleld. Water levals will also be measurad at ach well in the program on & semi-annual
basis.
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APPENDIX E
STATISTICAL ANALYSIS METHODS AND RESULTS
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=~  For data sets with more than 30 observations, the parametric analysis of
‘ variance performed on the rank values 1s a good approximation to the Kruskal-
Wallis test (Quade, 1968). [f the user has access to SAS, the PROC RANK pro-
cedure is used to obtain the ranks of the data. The analysis of variance pro-
cedure detailed in Section 5.2.1:1s then performed on the ranks. Contrasts
are tested as in the parametric analysis of variance. )

= INTERPRETATION

The Kruskal-Wallis test statistic {s compared to the tabulated criticail

. value from the 'chi-squared distributfon. If the test statistic does not

exceed the tabulated value, there 1s no statistically significant evidence of

contamination and the analysis would stop and report this finding.,  If the

test statistic exceeds the tabulated value, there is significant evidence that

- the hypothesis of no differences in compliance concentrations from the back-

ground level {s not true. Consequently, if the test statistic exceeds the

critical value, one concludes that there is significant evidence of contami-

. nation. One then proceeds to investigate where the differences e, -that {s,
which wells are indicating contaminatien. =~ -~ .

. .. The multiple comparisens procedure described in steps 5 and 6 compares
’ each compliance well to the background well. This determines which compifance
wells show statistically significant evidence of contamination at an experi-
mentwise error ‘rate of ‘5 percent. 'In many cases, inspection of the mean or
o median concentrations will be sufficient to indicate where the problem 1ies.

rra—

%37 TOUERRNCE  INTERVALSBASED ON_THE HORMAL DISTRIBUTION;

An alternate approach to analysis of variance to determine whether there
is statistically significant evidence of contamination is to .use tolerance
intervals. A tolerance interval is constructed from the -data on {uncontam-
inated) background wells. The concentrations from compliance wells are then
compared with the tolerance interval. With the exception of pH, if the com-
pliance concentrations do not fall {in the tolerance interval, this provides
statistically significant evidence of contamipation. ‘

- - T WL Sre 3 B 3 A ) vk aanan im--—.;’-:----- B e ]

O e IR TV A Sodr e JBBL 2 pp AR [4te for Y Use wat afACTT 1L 188 fthat ;o 7
HoELexhib It 2R 1Gh S aearaes tof SSpatial SVariatis between background twellskand’

5 o AT - H b e AR B e & e -,r-‘gﬂ-‘-.;a R m»umq‘\;'»—a_‘m = Sy £ pn

comlignce el Ts 13 Faci Lit1es Tenat Xover1ie Textens Ve, S honogeneaus ; 3601041¢ ..

fdeposits ;(tggéggmpls,_;EDJ.F!E-"mb%&geﬂ.&‘iﬁ‘égadéc“!555-1!!9;;9U.J'S.)&Ehéhﬂf’feﬂi’.ti atus 4
#rally.display hydrogeochemicalivariations may betsiitable for this statistical

"BEthod of Analysiss

&

.

. A tolerance fnterval establishes a concentration range that {s con-
Structed to contain a specified proportion (PX) of _the population with a
specified confidence coefficient, VY. The proportion of the population
included, P, 1s referred to as the coverage. The probability with which the
tolerance interval includes the proportion P¥ of the population is referred to
as the tolerance coefficient. ; e . o S .

....A_coverage of 95% {s recommended. If this is used, random observations
- Jrom the same distribution as the background well data would exceed the upper

5- 19



tolerance’ 1imit Tess than 5% of the time. Similarily, a tolerance coefficient
of 95% {s recommended.. This means that one has a confidence.level of 95%, that
the upper 95% tolerance limit will contain at least 95% of the distribution of
observations from background well data. These values were chosen to be con-
sistent with the performance standards described in Section 2. The use of
these values corresponds to the selection of ‘o of 5% in the multiple well
testing situation. A

The procedure can be app]ied'with,as few as three observations from the
background d15tr1butjpp.‘vﬁoweyer.EQQipgisg,yqulq_re;ngwjnwawlgygg upper ..
tolerance limit. [A'samplé;;i;g,gf_gjgpt,oq_mq;e;;esy];saii;gqjadequater;bjéﬁ?:

T - [« I TN 1 -7y

ance” {ntervall? The. minimum sampling. schedulelcalled, for. in, the regulations.
ﬁ@u]d;ra;q]t;{n,at?lg;st;der;ob;erVatﬂogshfrom each background well. Only if °
a single background well is sampled at 2 single point fin time is the sample
size so small as to make use of the procedure questionable. -
Tolerance intervals canm be constructed assuming that the data or the
transformed data are normally distributed. Tolerance intervals can also be
constructed assuming other distributions. It is also possible to construct
nonparametric tolerance intervals using only the assumption that the data came
from some continuous: population. . However, the nonparametric tolerance
intervals require such a large number of observations to provide a reasonable
coverage ~and tolerance coefficient that ‘they are i{mpractical in this
application.. - ' ‘ : L o
The range of the concentration data in the background well samples should ..
be considered in determining whether the tolerance interval-approach should be
used, and if so, what distribution is appropriate. _The background well con-
centration data should ba- inspected for outliers and tests of . mormality
applied before selecting the tolerance interval approach! ‘Tests of normality
were presented’ in Section 4.2. Hote that in this case, the test of normality
would be applied to the background well data that are used to construct the
toleranca {nterval. -~ These  data “should . all be_ from  the same’ | normal
distribution. S SR Tl

s

“Tn"this dpplication; Unlass pH_is being monitored,,a,one:-sided tolerance’
{ntérval or an upper, tolsrance; 11miE 157 desved,  snce, contamination, 1si1nd !y
;ﬁgggg;py?large;cphpgntratjgggfgff;hgjhgiirqgufgcgps;jfuentSTmonitoredig'Thds;
."for concentrations,” the appropriate tolerance- {nterval 1s {0, TL), with, the

-

--{nte

3 gomp;r1son¥ofi1mpqrtance_be1ng:the;]afgér”]ih{t;-?L; e s
PURPOSE | | a
ST Tﬁeubﬁfpof&ch“tﬁé‘to1ér£ﬁééf1nterfa1‘éﬁﬁfdéch’is,fdgaefiHe'a concentra-
tion range from background well data, within_which a large proportion of the
monitoring observations should fall with high probability.- Once this is done,
data from compliance wells can be checked for evidence of contamination by

simply determining whether they fall in the tolerance {nterval.  If they do
not, this {s evidence of contamination. T R

. - In" this case the datd are assumed taxb@?&ﬁpfo£{m£%51yﬁho?ﬁilﬁy—aiﬁtrib-
uted. Section 4.2 provided methods to check for normality.” If the data are

ep
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I~

not normal, take the natural logarithm of the data and see if the transformed
data are approxlmately normal. -If so, this method can be used on the loga-

rithms of the data. Otherwlse.' seek . the ~assistance - of a - professional
statistician.~ R '
PROCEDURE

Step 1. Calculate the;mean, X, and the Etandard“derlatlon,.s. from the
background well data.

Step 2. Construct the one- slded upper tolerance l1m1t as
TL=X+ x s, S '
where K is the one- slded normal tolerance factor found in Table 3, Appendlx B.

Step 3. Compare each observatlon from compliance wells to the tolerance
1imit found in Step 2. - If any observation exceeds the tolerance '1imit, that
fs statistically significant evidence that the well is contaminated. RNote
that if the tolerance interval was constructed on the logarithms of the orig-
inal background observations, the logarithms of the compifance well observa-
tions should be compared to 'the tolerance 1imit. Alternatively the tolerance
limit may be transferred to the orlglnal data scale by taking the antl-
logarithm.

REFERENCE

Lleberman. Gerald J. 1§58 "Tables for Dne slded Statlstlcal Tolerance
le‘lts. Indu.strml QuohtyControl. Vol. XIV, No.' 10 T

EXAHPLE i

Table 5-5 contains example data that represent lead concentration levels
in parts: per million in water samples at a hypothetical facility. The
background well data are 1in columns 1 and 2 whlle the other four columns
represent compliance well data. '

Step 1. The mean and standard deviation of the n = 8 observations have
been calculated for the background well. The mean is 51.4 and the standard
deviation is 16 3. R '

Y

Step 2. The tolerance factor for a one-slded normal tolerance interval

is found from Table 5, Appendix B as 3.188. _This is for 95% coverage with

probability 95% and for n=8, The upper tolerance llmlt s then calculated
as 51.4 + (3 188)(16 3) = 103 4. . . L e ,

Step 3.7 The’ tolerance limlt of 103.3 is compared wlth the compllance
well data, “Any value that exceeds the tolerance.limit indicates statistically
significant’ evidence 'of contamlnatlon.,, Two * observations from Well 1, two
cbservations’ from Well'3, and all: four ‘sbservations from Well. 4 exceed the
tolerance 1imit. ":Thus there 1s statlst1cally significant evidence of. con-
tamlnatlon at Hells 1 3 and 4. L L - e S T
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T T-TABLE 5-55° EXAMPLE DATA FOR NORMAL TOLERANCE INTERVAL - .- =il H

Lead concentrations (ppm)

' Backqround well Compliance wells |
- Date A - B Well 1 Well 2° Well 3 Well 4
Jan I’ 58.0°° . 46.1 273.1*  34.1 © 0 49.9  225.9%
Feb 1 54.1 76.7 170.7* 93.7 73.0 . 183.1+*
Mar 1 30.0 32.1 32.1 70.8 244.7% 198.3*
Apr 1 46.1 68.0  53.0  83.1  202.4* 160.8~
n= 8 - The upper 95% coverage tolerance limit
Mean = 51.4 with tolerance coefficient of 95% is

- S0 = 16.3 51.4 + (3.188)(16.3) = 103.4-

* Indicates contam%nat1on

INTéRPRETATIOH :

A tolerance 1imit with 95% coverage gives an upper bound beiow which 95%

of the observations of the distribution should fall.. The tolerance coeffi- : ;

client used here’ is 95%, implying that at least 95% of the obse:rvations should
fall below the tolerance limit with probability 95%, if the compliance well
data come from the same distribution as the background data.. In other words,
in this example, we are 95% certain that 95% of the background lead concentra-
tions are below 104 ppm. If observations exceed the tolerance limit, this fis
evidence that the compliance well data are not from the same distribution, but
rather are from a distribution with higher concentrations. This is inter-
preted as statistically significant evidence of contamination. o

5.4 PREDICTION: IRTERVALS

Biau PR Gttt i A SRyl ¥, DR Sty SO S . .

A prediction interval s a statistical .interval calculated.to-include cne
or more future observations from the same population with a specified confi-
dence. This approach is algebraically. equivalent to.the average replicate
(AR) test that is presented fin the Technical. Enforcement Guidance Document
(TEGD),; September 1986. _In_ground-water, monitoring,. a prediction interval
approach may be used to make comparisons’ between background and compliiance
well data. This methed of analysis 1is similar to that for calculating a
tolerance 1imit, and familiarity with.prediction intervals. or personal prefer-
ence would be thu only reason for selecting them over the method for tolerance
1imits. - The concéntrations of 'a hazardous constituent in the background wells
are used to establish an interval within'which K futuré obsérvations from the
same population’are expected to 1ie with a specified confidence. Then each of

. s . e

K future observations of compliance well concentrations {s compared to the.

predictfon interval.” The interval is constructed to.contain all of K future

5-22
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- It should be noted that %he nonparemetric methods presented ee;I!er auto-
matically deal with values below detection by y regarding them as all tied at -8
! leve be]ow <Ny - quentitated:resu1ts mﬁThe'nonoarametr{ metﬁ"ﬁ” may, Ee ‘us ed {52?
| ;; ere (157t moderet'“e““f'amount:.oﬁ“ddta§ below ﬁ"tection. 1£“the proportion of ‘on-
quantified values in the data exceeds "25%,“these methods should be used with
| caution. They should probably not be used if less than helf of the data con-
| sists of quantified concentrations. S

8 1 1 The DL/Z Hethod

! . -

| The amount of date that are be]ow detect1on plays an important role in.
selecting the method to deal with the 1imit of detection problem. If a small’

| . proportion of the observations are not detected, thase may be replaced with a

| small number, usually the method detection }imit divided by 2 (MDL/2)}, and the
usual -analysis performed. This {s the recommended method for use with the
analysis of various procedure of Section 5:2.1. _Seek professional help if in

IJ doubt about dealing with values below detection 1imit. The results of the
analysis are generally not sensitive to the specific choice of the replacement
number. .

| ﬁﬁ?ﬂf?§U1de11?ﬁ??9T? 15%’0 F fewer of ;the Ya Ues sTare ot efected, rephv.c:e”"3

'them With ;theﬁmetho_@f}?etection 1}3‘5&%@1{%] /0" and %rgceed“’w%th Ythe B
_appropriate: ana1ysis using these mod1f1edseva1ues. “prictical qusntitetion
| 1imits (PQL) for Appendix Ix “compounds were published by EPA in the Federa)
Register (Vol 52, No 131, July 9, 1987, pp 25947-25952). These give practical
: quantitation limits by compound and analytica1 method that may be used {n
replacing a small amount of nondetected data.with the gquantitation limit
divided by 2. If approved by the Regional Administrator, site specific PQL's
may be used in this procedure. [f more than 15X of the values are reported as
not detected, it is preferable to use a nonparametric method or a test of pro-

| portions. B :
* 8.1.2. Test of Proportions _
4 ey Mﬁ-—rwﬂ“m
[ 1fsmore "than 0% of the data are ?EAEW detection butfat east IogagfithQEQ

ﬁgbservations*ﬁri quanfﬁf1ea"¢§ te§t wof. proportions may be use to _compare the’
2 background ‘well rdata with . the Compliance we)l’data.y Clearly, 1f none of “the
| background” *well“observations were above thas detection 1imit, but all of the
compliance well observations were above the detection 1imit, one would suspect
contamination. In general the difference may not be as obv1ous.'_However. a
’ higher proportion of quantitated values in compifance wells could provide evi-.
| dence of contamination. The test of proportions is a method to determine
whether a difference in proportion of detected values {in the background well
observations ‘and compliance well observations provides stat1st{ca11y sign1f1-
| cant evidence of contamination.“ ' , . : : -

The test of proportions should be used when the proportion of quant1f1ed
,valuesﬂlswsmall to moderate (i, e..ﬂbetween 10% and 50!) ?‘ggggry feaw quantis
;ffgd:velues‘sre ¢ Gurd A HEEhGd based jon the” he’Poisson “distribution may;be (sed
dsalternativeaapprosgﬁMA method “based on 4, tolerance . Hm‘lt for the
number - of detected compounds and - the maximum concentrat1on “found for any .
. detected compound has been proposed by Gibbons (1988). ‘This alternative would

I--- ’ 8_3 B
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be appropriate when the number of detected compounds. is qu*-= small relative

to- the: number™ of ’ compounds anaiyzed for as might ocz.r .in. detection
mon1tor1ng._¥é A g L S o
e . o E d‘ : r-‘ .‘: "_ - o . - ) '? : - ) N r_C‘,“ "?:

-

The. test ‘of proportions determines whether the. proportion of compounds
detected in the compliance well data differs significantly from the proportion
of compounds detected in the background well data. If there is a significant
d1fference, this 15 statistically sign1f1cant evidence of contamination.

:?@‘u ot .
ROCEDURE
s E Lk

The procedure uses the normal distribution approximation to the b1nom1a1

distribution. - This assumes that the sample size is reasonably large.- Gener-

ally, if the proportion of detected values is denoted by P, and the sample
size 1s n, then the normal approximation is adequate, prov1ded that nP and
n{1-P) both are greater than or equal to 5.

Step 1. Determine X, the number of background well samples in which the

compound was detected. Let n be the total number of background we]l samples

anaiyzed. Compute the proportion of detects: I St -

-

?"7'_ ,Pus’ x/n

Step 2. Dstermine Y, the number of comp11ance weIl'samp1es in which the
compound was detected. Let M be the total’ number of comp]iance wel1 samples
analyzed. Compute the proportion of detects.

_ - s = y/m o
Step 3. Compute the standard error of the difference in proport1ons.
Sp = u(x+y)/(n+m)1u-cx+y)/(n+m)m/n+1/mu”2 N

~-

and form the stat1st1c.

Step 4, Compare the abso1ute va1ue of I to the 97 Sth percentile from
the standard normal distribution, 1.96. If the absolute value of I exceeds
1.96, this provides statistically significant evidence at the 5% significance
level that the’ proportion of compliance well samples where the compound was
detected exceeds the proportion of background” well samples. where. the compound
was datected. ' This would be finterpreted as evidencé of contamination.. (The
two-sided test is used to provide information about differences in either
d1rection ) : ‘

P

- s .

: e w7 RS - e
- = ‘_,..77." _.:)7 . Ve .. - - . . L
o . 4__‘. .
Fn

Table - 8- 2 contains data on cadmium concentrat1ons measured 1n background
wel] and compIiance wells at a fac111ty. In the table, "BOL" {s used for.
be1ow detection-1imit. - C o -

8-4
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" TABLE 8-2. EXAMPLE DATA FOR A TEST OF PROPORTIONS

fadmfuﬁ concentration (ug/L) . Cadmium concentration {ug/L)
at compliance wells

at background well

(24 samples) (64 samples) -
0.1 BOL 0.12 BOL 0.024
0.12 80OL 0.08 BOL BOL
BOL* BOL BOL - 80L BOL
0.26 BOL 0.2 0.11 8OL
- BOL BOL 0.06 80L
0.1 0.1 BOL 80L
BOL - BOL 0.23 0.1
0.014 0.012 BOL 0.04
BOL BOL 0.11 BOL
BOL BOL BOL BOL
BOL 8DL 0.031 0.1
8OL BOL BOL BOL
BoL BOL - BOL 0.01
0.12 0.12 BOL. BOL
BOL 0.07 BOL BOL
0.21 BOL BOL BOL
BOL 0.19 0.12 BOL ..
0.12 BOL 0.08 BOL
BOL 0.1 BOL
BOL- BOL 0.26
- 0.01 BOL
BOL 0.02
. BOL BOL

*BDL means below detection 1imit.

8-5:
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_ Step 1. Estimate’ the proportion above detection 1in the background
wells. As shown in Table 8-2,. there were 24. samples from- background wells
andlyzed for cadmium, so n= 24. Of these, 16 were below detection and x = 8
were above detection, so P, = 8/24 = 0.333. S e e T

~ Step 2.  Estimate the proportion above detection in the compliance
wells. There were 64 samples from compliance wells analyzed for cadmium, with
40 below detection and 24 detected values. This gives m = 64, y = 24, so Py =
24/64 = 0.375. ,

Step 3. " Calculate the standard errcr of the difference'1n proportions.
Sg = (1(8+24)/(24+64)][1-(8+24)/(24+64)](1/24 +1/64)}}/2 = 0,115

Step 4. Form the statistic Z and compare it to the normal
distribution. ,

- 0.375 - 0.333
z il 0.37

which 1s less in absolute value than the value from the normal distribution,
1.96. Consequently, there is no statistically significant evidence that the
proportion of samples with cadmium levels above the detection limit differs in
the background well and compliance well samples. :

=T h ™ = e
X e e —e f UIE o e : . [ 1 . - —— b

INTERPRETATION |

Since the proportion of water samples with detected amounts of cadmium in
the compliance wells was not significantly different from that in the
background wells, the data are interpreted to provide no evidence of contam-
fnation. Had the proportion of samples with detectable levels of cadmium in
the compliance wells been significantly higher than that in the background
wells this would have been evidence of contamination. Had the proportion been
significantly higher in the background wells, additional study would have been
required. This could indicate that contamination was migrating from an off-
site source, or it could mean that the hydraulic gradient had been incorrectly
estimated or had changed and that contamination was occurring from the facil-
ity, but the ground-water flow was not in the direction originally estimated.
Mounding of contaminants in the ground water near the background wells could
also be a possible explanation of this observance.

. T8L 1.3, Cohen s Mathodss

If a confidence {interval or a tolerance interval based upon the normal
distribution 1s being constructed, a taschnique presented by Cohen (1959)
specifies a method to adjust the sample mean and sample standard deviation to
account for data below the detection " Imit. The only requirements for the use
of this technique s that the data are normally distributed and that the
» detection 1imit be always the same. This technique is demonstrated below.

8-6




Table E-1
Calculation of Tolerance Intervals

For Upgradient Shale Wells
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BORING LOGS
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LOG OF TEST BORING BORING NO. W19
- F.203 RO1-87) SHEETNO. 1 OF__ 1
"ROJECT NAME  ASF Sebring MW Installation PROJECT NO. 2169.17
LOCATION Alliance, Ohio INSTALLATION
CONTRACTOR Summit Drilling SURFACE ELEV.
DRILLING METHCD 6 1/4" HSA, Tricone BOREHOLE DIA. IN.
SAMPLING NOTES
FEERVAL T RECOVEYMOSTIEE S CUSTOTOL
NO. |TYPE N IN DEPTH
: |
I o No samples taken
i L §— See boring log MW-19P for description of lithology
1 15—
] "20_.:
i _“:_ 30—-_
i 35_.:
i 20
; 45— :
GENERAL NOTES WATER LEVEL OBSERVATIONS
DATE STARTED NOV 2393 WHILE DRILLING ¥
DATE COMPLETED NOV 23 93 AT COMPLETION h 4
RIG CME 75 AFTER DRILLING
CREW CHIEF B. Xrakow CAVE-IN: DATE/TIMB DEPTH
LOGGED R. Welch CHECKED WATER: DATE/TIME DEFTH




LOG OF TEST BORING " BORING NO. MW-19P
' F-203 (R 01-87) SHEETNO. __1 OF 3
PROJECT NAME __ASF Sebring MW Installation PROJECT NO. 2169.17
LOCATION Alliance, Ohio INSTALLATION
CONTRACTOR Summit Drilling SURFACE ELEV.
DRILLING METHOD HSA, Core, Tricone BOREHOLE DIA. 4 IN.
SAMPLING NOTES
INTERVAL | RECOVERY|MOISTURE | IIW(S;I;AL] IE]CL! IA(S)SBI?E(;@T:%I;N S
NO. |TYPE N IN DEPTH
. 1.{}}
i —H
SS N 19/25/36 Y g
2 | ss 50/5 A 1 SILTY SAND (SM), fine grained, 20% silt, yellowish
b _.j;ﬂi'} brown, 10YR 5/6, very dense, moist, weathered sandstone
3 | ss N 504 Pt I
o __};{]i'[ S.A.A., but light yellowish brown, 10YR 6/4
i
o 1TV "STLT (ML), Righly compacted, light yefllowish brown, 2.5¢
4 | RC R0 o . \6/4, moist, very dense, weathered siltstone _ r
SANDSTONE, fine grained, light yellowish brown, 10YR
6/4, rqd=40%, moderately cemented, small amount of
brownish yellow, 10YR 6/8, mottling -
§
T[] “SILTSTONE, micaceous, light brownish gray, I0YR 6/2,
_|#4 moderately cemented, distinct, 1.2 mm bedding planes,
5 | RC 95 20_ ;] large concentration of iron staining in vertical and horizontal
VIR fractures, rgd=0%, numerous bedding plan fracturées™
== “SHALE, very micaceous, dark gray and gray, 2,5Y9N5
: 25— and 2.5Y5N5, "zebra” striped, very thin (1-10ymm),
: — unduleting bedding planes, small amount of iron staining
P = alonghorizental bedding plan fractures, relatively hard and’
— massive, easily separated along bedding planes, rqd=25%
— Very soft 6" layer at 28°-28.5°
6 | RC 90 : 30 —
o — S.ALA,
o = Rqd=40%
B :
35— ,
7_| RC 65 =
GENERAL NOTES WATER LEVEL OBSERVATIONS
DATE STARTED NOV 11 93 WHILE DRILLING ¥
DATE COMPLETED NOV 22 93 AT COMPLETION ¥
RIG CME 75 AFTER DRILLING
CREW CHIEF E. Pucci CAVE-IN: DATETIME DEPTH
LOGGED _R. Welch CHECKED __ REH WATER: DATE/TIME DEPTH




LOG OF TEST BORING BORING NO. MW-19P
_ F-203 (R 01-87) . SHEET NO. 2 OF 3

PROJECT NAME __ASF Sebring MW Installation PROJECT NO. 2169.17
LOCATION Alliance, Ohio INSTALLATION
CONTRACTOR Summit Drilling SURFACE ELEV.
DRILLING METHOD HSA, Core, Tricone BOREHOLE DIA. 4 IN.
SAMPLING NOTES
SRR recovER T S e TOL
NO. [TYPE N IN DEPTH
[ ——]
1 , — Shale, as above, some iron staining in horizontal fractures,
i ‘ — extensive in vertical fractures, rqd=10%
- 45—
i i = Void from 47'-52"
8 | RC || 75 SO—E
| = "SHALE, soft, clay like where wet (bottom 1%, very friable
| — when dry (top 17), 2.5Y5N5/, gray, rqd=0%
2 | 55—
9 | RC [} 85 GO—E
| = "SHALE, gray, 2.5Y5N5/, medivm hardness, friable,
| — 1qd=0%, moderately defined bedding, moist, very fractured
1 65— ~horimm?_l al_ld vefﬁ_cal ___________
1 —| SHALE, gray, 3 5Y5N5/, medium hardness, rqd=80%,
| — moderately defined bedding
10 | RC ] 90 o] S-A-A., but dark green, 2.5Y 4N4/
- 5 |
i 1 " A A bui sofier and datk gray 1o very.dark gray
11 | RC ] % 0 == Grades into coal
i :l’ ~COAL, black, 23Y 2N/, 1qd=33% "~ T T T T T T
i g5 —= “SHALE, very dary gray, 2.5Y 3N3/, medium hardness,
i —] somewhat massive, indistinct bedding, plant material present




LOG OF TEST BORING BORING NO. MW-19P
F-203 (R 01-87) SHEETNO. 3 _OF 3

 ROJECT NAME _ ASF Sebring MW Installation _ PROJECT NO. 2169.17
LOCATION Alliance, Ohio INSTALLATION
CONTRACTOR Summit Drilling SUREACE ELEV.
DRILLING METHOD ___ HSA, Core, Tricone BOREHOLE DIA. 41N,
SAMPLING NOTES
INTERVAL | RECOVERY|MOISTURE ANE%‘;&&:%%;%‘:’:%%N S
NO. JTYPE|| N | IN DEPTH
i is\f\} —
12 | re [ o5 | ¥ —! S.A.A., rqd=65%
1 0=
- 95—
13 | RC || 85 _7 100__2 S.A.A., rqd=40% :
i | 105=="T"Enq of boring 105 feet
1 110—
1 15—
1 120— )
g 125— d
| 130—
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LOG OF TEST BORING BORING NO. MW-20

F-203 (R 01:87) SHEETNO, _1 OF__ 1
PROJECT NAME __ASF Sebring MW Installation = PROJECT NO. 2168.17
LOCATION Alliance, Ohio INSTALLATION
CONTRACTOR Summit Drilling SURFACE ELEV,
DRILLING METHOD 4 1/4" ID HSA BOREHOLE DIA, 10 IN.
SAMPLING NOTES
NTERVAL | Rocovemy O TIEE s
NO. [TYPE|| N | IN DEPTH
: I RZ, s (qum
Al ] / LEAN CLAY (CL), black, 7.5YR, moist (qu=2.5), very
1| ss | 78 {12y 7] / stiff, slightly plastic, spoils
2 | ss Ao 12 | —é
3 | ss N 7510 |14 5‘1 3 1] TEAN CLAY (CL), 50% silt, Teddish yellow and gray, ~
4 | ss Assmo 0|0 u/ 7.5YR 6/6, and 10YR 6/1, dry-moist (qu>4.5), hard,
n / slightly plastic, spoils
5 | ss N 367 | 12 ~ %
6} SS 4/6/3 1 10 10_% _S.A.A., but noncohesive and dry )
7188 [\ 534 |12 —] SHALE, very friable,fight brownish "gray, 10YR 6/2, dry,
8 | ss Nis/314) 12 —{ powdered, spoils ‘
9 | ss N10/15/19] 14 15—=
10 | ss Q1071519 13 =
11 { Ss (§15/13/13| 12 =
12 | sS {12/20126| 13 =
13 | ss Q131621 12 0=
14 | Ss fAi121716| 10 ——
15 | ss N\17/10/10] 11 =
. 25—
| =
i 30—1=] “SHALE, more competent, light gray, 7.5YR N7/, dry ~
i | L £ SAA., wet
. =
g e —
i 3 S.AA. -
1 i =
! "7 | 40— | End of boring 39.5 feet
GENERAL NOTES WATER LEVEL OBSERVATIONS
DATE STARTED NOV 8 93 WHILE DRILLING ¥ 32.0
DATE COMPLETED NOV § 93 AT COMPLETION ¥
RIG CME 75 AFTER DRILLING
CREW CHIEF E. Pucd CAVEIN:DATE/TIME __~ DEPTH
LOGGED R. Welch CHECKED REH WATER: DATE/TIMB DEPTH




LOG OF TEST BORING BORING NO. MW-21
F-203 (A.01-87) SHEETNO. _1_OF__ 1
PROJECT NAME __ASF Sebring MW Instaliation PROJECT NO. 2169.17
LOCATION Alliance, Ohio INSTALLATION
CONTRACTOR Summit Drilling SURFACE ELEV.
DRILLING METHOD 4 1/4" ID HSA BOREHOLE DIA, IN.
SAMPLING NOTES
s | TR e
NO. |[TYPE N IN DEPTH
1 ] No samples taken
i 5_"" See boring log MW-21P for description of lithology
i 10—
i 15—
] 20_.....
| 25—
= 30_.
a 35 ——
GENERAL NOTES WATER LEVEL OBSERVATIONS
TATE STARTED NOV 24 93 WHILE DRILLING ¥
-ATE COMPLETED NOV 24 93 AT COMPLETION h 4
RIG CME 75 AFTER DRILLING
CREW CHIEF E. Pucci CAVE-IN: DATE/TIME DEPTH
LOGGED R. Welch CHECKED WATER: DATE/TIME DEPTH




LOG OF TEST BORING BORING NO. MW-21P

F-203 (R 01-87) SHEETNO. 1 OF p
PROJECT NAME  ASF Sebring MW Installation _ PROJECT NO. 2169.17
LOCATION Alliance, Ohio INSTALLATION
CONTRACTOR Summit Drilling SURFACE ELEV.
DRILLING METHOD 4 1/4" ID HSA, Core BOREHOLE DIA. 10 IN.
SAMPLING NOTES
INTERVAL | RECOVERYMOISTURE VI(S}UAL CLA%;?;@?%’“SN ]
NO. TYPE] N IN DEPTH AND GENERAL
T [ SS N 4/6/7 | 4 w ? LEAN CLAY (CL), grayish brown, 10YR 5/2 (qu=23.5),
- iff, plastic, mottling thr t, spoils
5 S5 /64 | 4 | ] ? very stiff, plastic, mottling throughout, spo
3 |ss 355 |6 |7 “‘?
4 | ss Raer| s | o 5__../
5 SS 111506 1 2 i _é S.A.A., but dark gray, 10YR 4/1
Y n
6 | ss N34 |12 | _Z
7 | ss Rwsrnol 10 | '"/ .
e 10—/
8 | ss Nasemlil - % .
o | ss N7mms 10} | _—__é
10 | ss Nwsrnz| 12 | : _/
/7
11 | ss Nesss |16 | 15 7 ~§. AT bl gy, 371 ale Tagmens T T T
12 | ss M 4/4/6r7 | 8 77
“}/] "TEAN CLAY (CL), as above, brown, I0YR 513
13 | ss N10/7/8/7| 12 _é :
14 | ss N6r7n2i11) 10 | — zo_é
15 | ss Nasrg |10 | - :/
16 | SS N 367 {10 | 7 _é
17 { ss Nersn 12| - 25_““?
: iy —7
I - —é S.A.A.
1 - 30_? S.A.A., but wet
GENERAL NOTES WATER LEVEL OBSERVATIONS
DATE STARTED NOV 23 93 WHILE DRILLING ¥
JATE COMPLETED NOV 23 93 AT COMPLETION ¥
RIG CME 75 AFTER DRILLING
CREW CHIEF E. Pucci CAVEIN:DATETIME ___ DEPTH
LOGGED R, Welch CHECKED REH WATER: DATE/TIME DEPTH




LOG OF TEST BORING

F-203 (R 01-87)

BORING NO. MW-21P
SHEETNO. _2 OF 2

PROJECT NAME __ ASF Sebring MW Installation  PROJECT NO, 2168.17
LOCATION Alliance, Ohio INSTALLATION
CONTRACTOR Summit Drilling SURFACE ELEV.
DRILLING METHOD 4 1/4" ID HSA, Core BOREHOLE DIA. 10 IN,
SAMPLING NOTES
VISUAL CLASSIFICATION
INTERVAL | RECOVERYIMOISTURE AND GENERAL OBSERVATIONS
NO. [TYPE|[L N | IN DEPTH
_ TR
| i B /
I 5 _é Sandy seam at 37.5'-39.5"
[ W w0
[ 4|y
i =1 “SHALE; gray, 7.SYR N6J, soft weathered, clay e =~~~ ~
i — '
i L | as—= '
18 | RC [] 100 = .
i .| S0 “SHAYX] gray, T-SYR NS/, hard, tqd=20% distinct, 1igh "
i | TE=} to dark gray laminous bedding
- | s
19 | RC |] 100 = S.A.A.
: o 65 B End of boring 65 feet
1 70—
|} 75 —]




LOG OF TEST BORING BORING NO. MW-22
F-203 (R 01-87} SHEETNO. 1 _OF 1
PROJECT NAME  ASF Sebring MW Installation PROJECT NO. 2169.17
LOCATION Alliance, Ohio INSTALLATION
CONTRACTOR Summit Drilling SURFACE ELEV.
DRILLING METHOD 4 1/4" ID HSA BOREHQLE DIA. 10 IN.
SAMPLING NOTES
oL RO TR ooy
NO. iTYPE N IN DEPTH
% 7 No samples taken
i 1 See boring log MW-22P for description of lithology
n 5 J—
4 10— i
| 15—
| 20—
- 25— .
, GENERAL NOTES WATER LEVEL OBSERVATIONS
DATE STARTED NOV 11 93 WHILE DRILLING ¥
DATE COMPLETED NOV 11 93 AT COMPLETION ¥
RIG CME 75 AFTER DRILLIN G
CREW CHIEF B. Krakow CAVE-IN: DATE/TIMBE DEFTH
LOGGED R. Welch CHECKED WATER: DATE/TIMB DEPTH




LOG OF TEST BORING BORING NO. MW-22P
F-203 {R 01-87) SHEET NO. 1 OF 2

PROJECT NAME __ ASF Sebring MW Installation  PROJECT NO. 2169.17
LOCATION Alliance, Ohio INSTALLATION
CONTRACTOR Summit Drilling SURFACE ELEV.
DRILLING METHOD 4 1/4" ID HSA, Core BOREHOLE DIA. 10 IN.
SAMPLING NOTES
NTERVAL | RECOVERTNORTIEE e
NO. [TYPE|[ N IN DEPTH
i M ...
1 | ss N e7a |12 || W s
o ] POORLY GRADED SAND (SP), very dark gray, 10YR
2 | S8 6/8/6 | 13 s T#:1 3/1, moist, medium dense, foundry sand
3 | ss Nams [ | B ST
M e S.AA
4SS R R R 77} “TEAN CLAY (CL),; dpprokimaialy 10% i, g2y, 10V~
5 Ss 3/4/6 | 10 L _é 5/1, moist (qu=2.0), stiff, slightly plastic, spoils
_'}_: ] '
7 | S8 3515 {13 |1, 7
i | ss oo |2 IF7 (2 SICT VML), 5-10% mediaim coarss sand, dark gray, 7.5¥R ™~
o N4/, wet, medium dense, spoils/foundry sand
9 | ss N 45815 |12 {| 7] 7]
21 B[] s.AA.
10 | SS 48/7 |14 || = .
11 | ss Nonnoiis |15 || = i} S-A-A
12 | ss Qo 12 || © .
13| ss Nanzz|s || | % "CEAN CLAY (CL), 40% slt, slightly plastic, light brownish
' _/ gray, 10YR 6/2, wet (qu=1), medium stiff to stff, very
14 | SS 5/10/16 | 14 : . é , angular rock (sandstone/siltstone) fragments’ interspersed |
15 | ss Mionsns|1s || | —E=] \throughout, very inconsistent color | ’
Lo —4 SHALE, weathered, soft clay like, plastic, light gray, 10YR
16 | ss Nivivie| 16 | - 25 77 611 ,
7 | ss o |10 - / LEAN CLAY (CL), 3040% silt, slightly plastic, dark =~
1 L - / grayish brown, 10YR 4/2, wet (qu=35), soft, very
18 | 8% 50/3" 4 | , _% inconsistent color, siltstone fragments throughout
19 | ss N 306 | 2 | —/ .
50/3* N 3o—¢
o V] SAA
GENERAL NOTES WATER LEVEL OBSERVATIONS
DATE STARTED NOV 9 93 WHILE DRILLING ¥ 12.5
JATE COMPLETED NOV 9 93 AT COMPLETION ¥
RIG CME 75 AFTER DRILLING
CREW CHIEF E. Pucci CAVEIN:DATE/TIME __ DEFTH
LOGGED R. Welch CHECKED _ REH WATER: DATE/TIME DEPTH




LOG OF TEST BORING BORING NO. MW-22P
F-203 (R 01-67) SHEETNO.__ 2 OF___ 2
PROJECT NAME __ ASF Sebring MW Installation PROJECT NO. 2169.17
LOCATION Alliance, Ohio INSTALLATION
CONTRACTOR Summit Driliing SURFACE ELEV.
DRILLING METHOD 4 1/4" ID HSA, Core BOREHOLE DIA. 10 IN.
SAMPLING NOTES
INTERVAL | RECOVERYMOISTURE AND GENERAT OBSERVATIONS
NO. |TYPE N IN DEPTH
: s -
1 M “é S.A.A., but 2" sand layer at top
| W i /
: S
- 7
C e
a P { ___./
I ' 7 . L
— SHALX, soft, weathered, clay like, gray, 7.5YR N6/
- | = '
! | —
- =
i | =
20 | RC 60 | | —
- i 50—— Auger refused at 50’
R ‘ —— 50" change from HSA to rock coring
| | = SHALE, hard, gray, 7.5YR N5/, massive, distinct bedding
i P _F— laminating, rqd=0% :
;| —
| Do - —
: | 5=
l n =
- | E
21 | RC ] 95 {| =
I | OTE
I = | S.AA.
i = 65 = 64’ vertical fractures
| | | End of boring 65 feet
L 70—
4 75—




LOG OF TEST BORING BORING NO. MW-23
. F-203 (R 01-B7) SHEETNO. _1 OF 1
PROJECT NAME __ASF Sebring MW Installation  PROJECT NO. 2169.17
LOCATION Alliance, Ohio INSTALLATION
CONTRACTOR Summit Drilling SURFACE ELEV.
DRILLING METHOD 6 1/4" ID HSA BOREHOLE DIA. 12 IN.
SAMPLING NOTES
VISUAL CLASSIFICATION
;%ERVA]IE‘ RECOVEIEY MOISTSJ?PETH AND GENERAL OBSERVATIONS
T | SS 3779 | 6 | V7] LEAN CLAY (CL), reddish yellow, 7.5YR g8, dry
2 SS 6/7/7 % (qu=4.5+), bard, slightly-moderately plastic, dark brown
7 ¥/ mottlin il
; _ g, spoils
3 | SS 749 | 7 |11 _Z
sl ssleen |0 |7 | 5—7
5 | ss N o |8 |~ :2
6 | ss X som |10 "
70ss §evo |12 | —/
| 0— /
g | ss N 108 | 14 —-/ =
9 | SS orng {14 | :é :
10| ss N 619 |12 N7 _

o Z
11fss Nwvmojwej |- 15 17} TEAN CLAY (CL), 10YR 5/4, yellowish brown, moist
12 | ss 1271009 | 12 - __% (qu=4.0-4.5), hard, plastic, some strong brown mottling

- | / with shale fragments throughout
13 { ss [Nivi/ii) 8 | - ] %

14 | ss Nunz|wo |- 20—-/
15 | S N 12/4/8 | 12 | :é
16| ss o2 12| __./
17 | ss N 107 |14 | © 25__‘%
18| ss Ko |12 | — — /
19 | ss [\ 8/6/10 | 14 :%
_ 3o_é
- 35 -——/
- 7
: — | End of boring 36.5 feet -
GENERAL NOTES WATER LEVEL OBSERVATIONS
DATE STARTED NOV 22 93 WHILE DRILLING ¥
DATE COMPLETED NOV 23 93 AT COMPLETION ¥
RIG CME 75 AFTER DRILLING
CREW CHIEF B. Krakow CAVEIN: DATE'TIME DEPTH
LOGGED R. Welch CHECKED REH WATER: DATE/TIME DEPTH




APPENDIX B
WELL CONSTRUCTION DETAILS
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TABLE 31

WATER QUALITY PARAMETERS AND WASTE CONSTITUENT

ANALYTICAL METHODS AND PRACTICAL QUANTITATION LIMITS

pH 9040/9041 0.1 pH unit
Alkalinity, 403 20 mg/L
Carbonate/Bicarbonate
Total Organic Carbon 8060 0.25 mg/L
Total Organic Halogen 8020 0.010 mg/L
Iron - ICP 6010 0.10 mg/L
Chloride 8250 2.0 mg/L
Fiuoride EPA 3402 0.1 mg/L
Manganese - ICP 6010 0.005 mgfL.
Nitrate, Nitrogen 9200 0.05 mg/L
Phenals (colorimetric) 9066 0.01 mg/L
Sodium - ICP 6010 0.50 mg/L
Specific Conductance 9050 10 gmhosfcm
Sulfate 8036 10 mg/L.
Notes:

Practical Quantitation Limits are for RMT Laboratories.

ICP -  Inductively Coupled Plasma Emission Spectrophotometry.

2168.02 0000:RTG:sebr1204.1
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Well No.

MWOTA
MWGCTA
MWNOTA
MwW14
MW14
MW14
MW19
MW19
MW19
MwW19P
MW1gP
MW19P

MWO1A
MWO1A
MWOTA
MWO1A
MwW14
MW14
MW14
MW14
MW19
MW19
MwW19
MW19
MW19P
MW19P
MW139P

MWO1A
MWO1TA
MWO1A
MWO1A
MW14
MW14
MW14
MW14
MW19
MW19
MW19
MwW19
MW19P
MW19P
MW19P

MWO1A
MWOTA
MWO1A
MWO1A
MW14
MW14
MW1id
MW14
MWtg
MW1g

Date Parameter

17-Dac-93 ALKALINITY, BICARBONATE
15-Mar-94 ALKALINITY, BICARBONATE
18-Jun-94 ALKALINITY, BICARBONATE
14-Dac-93 ALKALINITY, BICARGONATE
15-Mar-94 ALKALINITY, BICARBONATE
17-Jun-94 ALKALINITY, BICARBONATE
14-Dec-93 ALXALINITY, BICARBONATE
16-Mar-34 ALKALINITY, BICARBONATE
16-Jun-94 ALKALINITY, BICARBONATE
14-Dec-33 ALKALINITY, BICARBONATE
15-Mar-34 ALKALINITY, BICARBONATE
17-Jun-84 ALKALINITY, BICARBONATE

17-Dec-23 ALKALINITY, CARBONATE
15-Mar-94 ALKALINITY, CARBONATE
16-Jun-94 ALKALINITY, CARBONATE
14-Sep-94 ALKALINITY, CARBONATE
14-Dec-83 ALKALINITY, CARBONATE
15-Mer-94 ALKALINITY, CARBONATE
17-Jun-84 ALKALINITY, CARBONATE
14-Sep-94 ALKALINITY, CARBONATE
14-Dec-93 ALKALINITY, CARBONATE
18-Mar-84 ALKALINITY, CARBONATE
16-Jun-94 ALKALINITY, CARBONATE
14-Sep-94 ALKALINITY, CARBONATE
17-Dec-93 ALKALINITY, CARBONATE
15-Mar-84 ALKALINITY, CARBONATE
17-Jun-84 ALKALINITY, CARBONATE

17-Dec-93 ANTIMONY, DISSOLVED
15-Mar-94 ANTIMONY, DISSOLVED
16-Jun-94 ANTIMONY, DISSOLVED
14-Sep-94 ANTIMONY, DISSOLVED
14-Dec-93 ANTIMONY, DISSOLVED
15-Mar-84 ANTIMONY, DISSOLVED
17-Jun-94 ANTIMONY, DISSOLVED
14-Sep-94 ANTIMONY, DISSOLVED
14-Dec-93 ANTIMONY, DISSOLVED
16-Mar-84 ANTIMONY, DISSOLVED
16-Jun-94 ANTIMONY, DISSOLVED
14-Sep-84 ANTIMONY, DiSSOLVED
17-Dec-33 ANTIMONY, DISSOLVED
15-Mar-g4 ANTIMONY, DISSOLVED
17-Jun-94 ANTIMONY, DISSOLVED

17-Dec-23 ARSENIC, DISSOLVED
15-Mar-34 ARSENIC, DISSOLVED
18-Jun-34 ARSENIC, DISSOLVED
14-Sep-84 ARSENIC, DISSOLVED
14-Dec-93 ARSENIC, DISSOLVED
15-Mar-94 ARSENIC, DISSOLVED
17-Jun-94 ARSENIC, DISSOLVED
14-Sep-94 ARSENIC, DISSOLVED
14-Dec-93 ARSENIC, DISSOLVED
16-Mar-94 ARSENIC, DISSOLVED

C:ASFUG1T_4.wk3; date 26-Oct-94

DATA FROM FIRST FOUR QUARTERS

Prefix Result Units

AAA

AN AAA

AAAAANAAA

AAAA

AAAAAAAAAAANAA AA

A

AAMAMANAAAANAAN

20 mgl/L
20 mg/L
20 mgiL
210 mg/L
200 mg/L
200 mg/l
20 mg/L
20 mglL
20 mgiL
530 mg/L
mg/L

20 mgiL

20 mg/L
20 mgiL
20 mgil.
20 MGIL
20 mgil
20 mgil.
20 mgil.
200 MG/L
20 mylL
20 mg/L
20 mg/L
20 MG/L
44 mglt.
mg/L

20 mg/L.

10 ug/L
10 ug/L
10 ugfL
10 UG/L
10 ug/L
10 ugil
10 ug/L
10 UGIL
10 ugiL
10 ugil
10 ugiL
10 UGIL
10 ug/L

ug/t
10 ug/t

3 ug/L
3uglh
3uglt
3 UGL
3 ug/l
3uglt
3ugit
3 VUG
3ugil
3ugil

TABLE E1

GALCULATION OF TOLERANCE INTERVALS FOR UPGRADIENT SHALE WELLS

AMERICAN STEEL FOUNDRIES
SEBRING FACILITY

Number of
Results

Number of Number of Percentage of

Non-detects

14

Detects

Non-detects

73%

93%

100%

Standard  T-Vaelue Lower 95% Upper 95%
Confidence Confidence

Deviation

Lemit

Lirnit



Wall No,

MW19
MW19
MW1i9P
MW18P
MW13P

MWO1A
MWO1A
MWO1A
MWO1A
MW14
MW14
Mw1i4
MW14
MwW18
MW18
MW19
MW19
MW19P
MW19P
MW13P

MWO1A
MW14
MW19
MW1I3P

MWO1A
MWOC1A
MWO1A
MWOTA
MW14
M4
MW14
MW14
MW19
MW1g
MwW18
MW13
MW13P
MW13pP
MW19P

MWO1A
MWO1A
MWG1A
MWO1A
MW14
MW14
MW14
MW14
MW19
MwW13
MW19
MW13

Date . Parameter

16-Jun-94 ARSENIC, DISSOLVED
14-Sep-94 ARSENIC, DISSOLVED
17-Dec-93 ARSENIC, DISSOLVED
15-Mar-94 ARSENIC, DISSOLVED
17-Jun-94 ARSENIC, DISSOLVED

17-Dec-93 BARIUM, DISSOLVED
15-Mar-94 BARIUM, DISSOLVED
16-Jun-94 BARIUM, DISSOLVED
14-Sep-94 BARIUM, DISSOLVED
14-Dec-93 BARIUM, DISSOLVED
15-Mer-34 BARIUM, DISSOLVED
17-Jun-84 BARIUM, DISSOLVED
14-Sep-94 BARIUM, DISSOLVED
14-Dec-93 BARIUM, DISSCOLVED
16-Mar-94 BARIUM, DISSOLVED
16-Jun-94 BARIUM, DISSOLVED
14-Sep-894 BARIUM, DISSOLVED
17-Dec-93 BARWM, DISSOLVED
15-Mar-94 BARIUM, DISSOLVED
17-Jur-84 BARIUM, DISSOLVED

17-Dac-93 BERYLLIUM, DISSOLVED
14-Dec-93 BERYLLIUM, DISSOLVED
14-Dec-83 BERYLLIUM, DISSOLVED
17-Dec-93 BERYLUUM, DISS0OLVED

17-Dec-93 CADMIUM, DISSOLVED
16-Mar-84 CADMIUM, DISSOLVED
16-Jun-84 CADMIUM, DISSOLVED
14-Sep-94 CADMIUM, DISSOILVED
14-Dec-93 CADMIUM, DISSOLVED
15-Mer-84 CADMIUM, DISSOLVED
17-Jun-94 CADMIUM, DISSOLVED
14-Sap-84 CADMIUM, DISSOLVED
14-Dec-93 CADMIUM, DISSOLVED
18-Mar-94 CADMIUM, DISSOLVED
16-Jun-84 CADMIUM, DISSOLVED
14-Sap-94 CADMIUM, DISSOLVED
17-Dec-93 CADMIUM, DISSOLVED
16-Mar-94 CADMIUM, DISSOLVED
17-Jun-94 CADMIUM, DISSOLVED

17-Dec-83 CHLORIDE
15-Mar-94 CHLORIDE
16-Jun-94 CHLORIDE
14-Sep-94 CHLORIDE
14-Dec-93 CHLORIDE
15-Mer-94 CHLORIDE
17-Jun-94 CHLORIDE
14-Sep-94 CHLORIDE
14-Dec-93 CHLORIDE
16-Mar-94 CHLORIDE
16-Jun-34 CHLORIDE
14-Sap-34 CHLORIDE

C:ASFUGT_4,wk3; date 26-0ct-94

AA

AAAAAANMAAANAAANA A

A

AAAA

AANAA

DATA FROM FIRST FOUR QUARTERS

3 ugll
3 UG/L
12 ug/l
ugit

3 uglt

50 ug/L
50 ug/L
50 ug/L
50 UG/L
£0 ug/L
50 wgfl
50 ug/L.
50 UG/L
5O ug/L
50 uy/l
50 ug/L
50 UG/L
50 ug/L

ugfL
50 ug/L

5 ugll
S ugll
5 ug/L
S ug/l

0.76 ug/L
3.2 ugll.
2 ugil
1.6 UG/L
0.3 ug/L
0.3 ug/L
0.3 ug/L
0.3 UG/L
0.3 ugf/l
Q.89 ug/L
4.33 ug/L
C.66 UG/L
0.3 ug/l
ug/L

0.33 ugiL

87 mgiL
3t0 mg/lL
220 mgiL
270 MG/L

28 mg/L

32 myll

23 mgiL

26 MG/L

18 mgiL

13 mg/l.
5.1 mgil
4.8 MG/L

TABLE E1

CALCULATION OF TOLERANCE INTERVALS FOR UPGRADIENT SHALE WELLS

AMERICAN STEEL FOUNORIES
SEBRING FACILITY

Mumber of
Reaults

14

14

Number of Numbaer of Parcentage of

Naon-detacts

14

Datocts

0

Non-deteats

83%

100%

100%

43%

Mean

0.83

Standerd T-Value Lower 95% Upper 95%
Confidence Confidence

Daviation

0.84

2.614

Limit

Limit

3.0



TABLE E1
CALCULATION OF TOLERANCE INTERVALS FOR UPGRADIENT SHALE WELLS
AMERICAN STEEL FOUNDRIES
SEBRING FACIUTY
DATA FROM FIRST FOUR QUARTERS

Well No, Date Parameter Prefix Rasudt Units Number of Mumber of Number of Percentage of Standard T-Value Lower 95% Upper 95%
Resuits  Non-detects Detects  Non-detects Mean Deviation Confidence Confidence
Limit Limit
MwigpP 17-Doc-93 CHLORIDE 210 mgi/l
MW1iapP 15-Mar-94 CHLORIDE mg/l
MwW1iap 17-Jun-94 CHLORIDE 5.1 mgil
14 0 14 0% 90,00 107.25 2.814 370
MWOTA 14-Sep-94 CHLOROFORM < 10 UG/L
Mwi4 14-Sep-94 CHLOROFORM < 10UGL
MwW19 14-Sep-84 CHI.OROFORM 0.4 UG/L
MWO1TA 17-Dac-83 CHROMIUM, DISSOLVED < 2 uglL
MWO1A 15-Mar-84 CHROMIUM, DISSOLVED < 2 uglL
MWO1A 16-Jun-84 CHAOMIUM, DISSOLVED 2.9 ugiL
MWO1A 14-Sap-94 CHROMIUM, BISSOLVED 2.5 UG/IL
MW14 14-Dec-93 CHROMIUM, DISSOLVED < 2 ug/L
MwW14 15-Mar-894 CHROMIUM, DISSOLVED < 2 ug/L
MW14 17-Jun-24 CHROMIUM, DISSOLVED < 2 ugil
MW14 14-Sep-94 CHROMIUM, DISSOLVED < 2 UG/L
MW1g 14-Dec-23 CHROMIUM, DISSOLVED < 2ugit
MW18 16-Mar-94 CHROMIUM, DISSOLVED < 2 ugil
MW19 16-Jun-94 CHROMIUM, DISSOLVED < 2 ug/l
MW19 14-Sep-94 CHROMIUM, DISSOLVED < 2 UG/L
MW18P 17-Dec-93 CHROMIUM, DISSOLVED < 2 uglL
MW13P 15-Mar-94 CHROMEUM, DISSOLVED ug/L
MW19P 17-Jun-24 CHROMIUM, DISSOLVED < 2 ug/L
14 12 2 B6%
MWO1A 17-Dec-93 COBALT, DISSOLVED < 50 ug/L
MWO1A 16-Mar-84 COBALT, DISSOLVED < 50 ug/L
MWO1TA 18-Jun-94 COBALT, DISSOLVED 50 ug/L
MWO1TA 14-Sep-94 COBALT, DISSOLVED < 50 UG/L
MW14 14-Dec-93 COBALT, DISSOLVED < 50 ug/L
MW14 16-Mar-94 COBALT, DISSOLVED < 50 ug/lL
MW14 17-Jun-94 COBALT, DISSOLVED < 50 ug/L
MW14 14-Sep-94 COBALT, DISSOLVED < 50 UG/L
MW1a 14-Dec-93 COBALT, DISSOLVED < 50 ug/l
MW19 16-Mar-84 COBALT, DISSOLVED < 50 ug/L
MW19 16-Jun-94 COBALT, BISSOLVED < 50 ug/L
MwW19 14-Sep-94 COBALT, DISSOLVED < 50 UG/L
MW19P 17-Dec-83 COBALT, DISSOLVED < 50 ug/t
MW19P 15-Mar-94 COBALT, DISSOLVED ug/L
MW19P 17-Jun-94 COBALT, DISSOLVED < 50 ugfl
Mw1ap 17-Dac-93 CONDUCTANCE, SPECIFIC 100 UMHOS/CM
MW19 14-Dec-93 CONDUCTANCE, SPECIFIC 170 UMHOS/CM
MWI19 16-Mar-84 CONDUCTANCE, SPECIFIC 119 UMHOS/CM
MWO1A 17-Dec-33 CONDUCTANCE, SPECHIC 1100 UMHOS/CM
MWO1A 15-Mar-24 CONDUCTANCE, SPECIIC 1430 UMHOS/CM
MWO1TA 16-Jun-84 CONDUCTANCE, SPECIFIC 1640 UMHOS/CM
MwW14 14-Dac-93 CONDUCTANCE, SPECIFIC 2200 UMHOS/CM
MW14 15-Mar-94 CONDUCTANCE, SPECIFIC 1920 UMHOS/CM
MW14 17-Jun-94 CONDUCTANCE, SPECIFIC 2060 UMHOS/CM
MW19 16-Jun-94 CONDUCTANCE, SPECIFIC 1430 UMHQOS/CM
MW19P 15-Mar-94 CONDUCTANCE, SPECIFIC UMHOS/CM
MW19pP 17-Jun-94 CONDUCTANCE, SPECIFIC 1430 UMHOS/CM
MWO1A 14-Sep-94 CONDUCTANCE, SPECIFIC 1750 UMHOS/CM
MW14 14-Sap-84 CONDUCTANCE, SPECIFIC 1850 UMHOS/CM
MW19 14-Sep-94 CONDUCTANCE, SPECIFIC 1575 UMHOS/CM
" [¢] 11 0% 1679.55 313.23 2.8156 2661

C:ASFUGT_4.wk3; date 26-Oct-94



Well No.

MWO1A
MWO1A
MWO1A
MWCT1A
MW14
MW14
MW14
MwW14
MW19
MW19
MW18
MW
MwW1ap
MW BP
MW19P

MWO1TA
MwW14
MW1g
MW19P

MWO1A
MWO1A
MWO1A
MWO1A
MWi4
MW14
MW14
MWi4
MW19
M1
MW19
MW18
MW P
MW1ap
MW18P

MWO1A
MWO1A
MWOTA
MWO1A
MWi14
MW14
MW14
MW14
MW19
MW19
MW19
MW19
MW1SP
MW18P
MW19P

MWO1A
MWO1A

Date Parameter

17-Dec-93 COPPER, DISSOLVED
15-Mar-94 COPPER, DISSOLVED
16-Jun-94 COPPER, DISSOLVED
14-Sap-94 COPPER, DISSOLVED
14-Dec-93 COPPER, DISSOLVED
15-Mar-94 COPPER, DISSOLVED
17-Jun-94 COPPER, DISSOLVED
14-Sep-94 COPPER, DISSOLVED
14-Dec-93 COPPER, DISSOLVED
16-Mar-94 COPPER, DISSOLVED
16-Jun-94 COPPER, DISSOLVED
14-Sep-94 COPPER, DISSOLVED
17-Dec-93 COPPER, DISSOLVED
15-Mar-84 COPPER, DISSOLVED
17-Jun-84 COPPER, DISSOLVED

17-Dec-93 CYANIDE, TOTAL
14-Dec-93 CYANIDE, TOTAL
14-Dec-93 CYANIDE, TOTAL
17-Dec-83 CYANIDE, TOTAL

17-Dac-83 FLUORIDE
15-Mar-94 FLUORIDE
16-Jun-894 FLUORIDE
14-Sep-84 FLUORIDE
14-Dec-33 FLUORIDE
15-Mar-24 FLUORIDE
17-Jun-94 FLUORIDE
14-5ep-94 FLUORIDE
14-Dec-93 FLUORIDE
16-Mer-94 FLUORIDE
16-Jun-84 FLUORIDE
14-Sep-94 FLUORIDE
17-Dsc-93 FLUORIDE
15-Mar-84 FLUCRIDE
17-Jun-84 FLUORIDE

17-Dec-83 IRON, DISSOLVED
15-Mar-34 IRON, DISSOLVED
18-Jun-94 IRON, DISSOLVED
14-Sep-94 IRON, DISSOLVED
14-Dec-93 IRON, INSSOLVED
15-Mar-24 IRON, DISSOLVED
17-Jun-84 IRON, DISSOLVED
14-Sep-94 IRON, DISSOLVED
14-Dec-93 IRON, DISSOLVED
16-Mar-34 HRON, DISSOLVED
18-Jun-84 RON, DISSOLVED
14-5ap-94 IRON, DISSOLVED
17-0ec-93 IRON, GISSOLVED
15-Mear-94 IRON, DISSOLVED
17-Jun-94 IRON, DISSOLVED

17-Dec-93 LEAD, DISSOLVED
15-Mar-94 LEAD, DISSOLVED

C:ASFUG1_4.wk3; date 26-0Oct-94

TAEBLE E1

CALCULATION OF TOLERANCE INTERVALS FOR UPGRADIENT SHALE WELLS

Prafix Resuit Units

AAMAAANAA

A A

AAAA

AAA

AAAA

16 ug/L
11 uglt
32 ugll
34 UG/L
3 ug/L

3 ugiL
3 ugil
3 UG/L
3 ug/L
3 ugll

3 ugil
7.7 UGIL
9.9 ug/lL
ugiL

3 ugll

0.01 mgil
0,01 mg/L
0,01 mgiL
0.01 mgiL

0.69 mgiL
0.82 mgiL
1.4 mgiL
0.82 MG/L
0.31 mglL
0.25 mg/L
0.34 mg/L
0.34 MG/L
0.14 mg/L
0.1 mg/L
0.1 mgiL
0.1 MG/L
2.1 mg/L
mg/L

0.1 mgiL

11000 ug/L
2000 ugl/l
21000 ugil
34000 UG/L
1700 ugil
1500 ug/l
1400 uglL
1900 UG/L
100 ug/L
100 ug/l
100 ugit
100 UG/L
330 ught.
ugfL

100 ug/L

3 ug/L
3 ug/L

Number of

AMERICAN STEEL FOUNDRIES
SEBRING FACILITY
DATA FROM FIRST FOUR QUARTERS

Resulis  Non-detects

14 9
14 5
14 5

Detocts

Number of Number of Parcentage of

Non-detects

64%

36%

36%

0.56

5381

Standard T-Value Lower 95% Upper 95%
Confidence Confidence

Deviation

0.57

9738

2.614

2.614

Limit

Limit

2.0

30835



Well No. Date Parameter
MWD A 16-Jun-94 LEAD, DISSOLVED
MWO1A 14-Sap-94 LEAD, DISSOLVED

MwW14 14-Dec-93 LEAD, DISSOLVED

MW 4 15-Mar-94 LEAD, DISSOLVED

MW1i4 17-Jun-94 LEAD, DISSOLVED

MW14 14-Sep-94 LEAD, DISSOLVED

MW19 14-Dec-93 LEAD, DISSOLVED

MW19 16-Mar-84 LEAD, DISSOLVED

MW19 168-Jun-94 LEAD, DISSOLVED

MW12 14-Sep-94 LEAD, DISSOLVED
MwW19P 17-Dec-93 LEAD, DISSOLVED
MW19P 15-Mar-94 LEAD, DISSOLVED
MwW19p 17-Jun-84 LEAD, DISSOLVED
MWO1A 17-Dac-93 MANGANESE, DISSOLVED
MWO1A 15-Mar-84 MANGANESE, DISSOLVED
MWO1A 16-Jur-84 MANGANESE, DISSOLVED
MWO1A 14-Sap-94 MANGANESE, DISSOLVED
MW14 14-Dec-93 MANGANESE, DISSOLVED
MW14 15-Mer-24 MANGANESE, DISSOLVED
MW14 17-Jun-84 MANGANESE, DISSOLVED
MW14 14-Sep-94 MANGANESE, DISSOLVED
MW19 14-Dec-93 MANGANESE, DISSOLVED
MW13 18-Mar-94 MANGANESE, DISSOLVED
MW19 16-Jun-894 MANGANESE, DISSOLVED
MwW19 14-Sap-94 MANGANESE, DISSOLVED
MW19P 17-Dec-93 MANGANESE, DISSOLVED
MW13P 15-Mar-94 MANGANESE, DISSOLVED
Mw18pP 17-Jun-894 MANGANESE, DISSOLVED
MWO1A 17-Dec-93 MERCURY, DISSOLVED
MWO1A 195-Mar-84 MERCURY, DISSOLVED
MWO1A 16-Jun-94 MERCURY, DISSOLVED
MWOLA 14-Sep-94 MERCURY, DISSOLVED
MW14 14-Drec-83 MERCURY, DISSOLVED
MW14 15-Mar-84 MERCURY, DISSOLVED
MW14 17-Jun-94 MERCURY, DISSOLVED
MW14 14-Sep-94 MERCURY, DISSOLVED
MW19 14-Dec-93 MERCURY, DISSOLVED
MwW19 16-Mar-84 MERCURY, DISSOLVED
MW19 16-Jun-24 MERCURY, DISSOLVED
MW19 14-Sep-84 MERCURY, DISSOLVED
MW18P 17-Dec-82 MERCURY, DISSOLVED
MW19P 15-Mar-94 MERCURY, DISSOLVED
MW1iaP 17-Jun-94 MERCURY, DISSOLVED
MWG1A 17-Dec-93 NICKEL, DISSOLVED
MWOC1A 15-Mar-94 NICKEL, DISSOLVED
MWO1A 16-Jun-94 NICKEL, DISSOLVED
MWO1A 14-Sep-94 NICKEL, DISSOLVED
MW14 14-Dac-93 NICKEL, DISSOLVED
MW14 15-Mer-94 NICKEL, DISSOLVED
MW14 17-Jun-84 NICKEL, DISSOLVED
MW14 14-Sep-94 NICKEL, DISSOLVED
MW19 14-Dec-93 NICKEL, DISSOLVED

C:ASFUGT_4.wk3; date 26-Oct-94

TABLE E1
CALCULATION OF TOLERANCE INTERVALS FOR UPGRADIENT SHALE WELLS
AMERICAN STEEL FOUNDRIES
SEBRING FACILITY
pATA FROM FIRST FOUR QUARTERS

Standard
Peviation

Prefix Rosult Units Number of

Results

Number of Number of Percantage of
Non-detects Detects  Non-detects Mean

3uglt
3 UGL
3ug/lL
Jugil
3 ugfl
3 UG/IL
3 ug/l
3 ug/L
3ugi
3 UG/L
3uglL

ug/L
3 uglL

AAAMAAMAANANAAMA

A

14 14 4] 100%

1200 ug/L
1000 ugll
2200 ugiL
2700 UG/L
820 ug/L
6680 ug/L
670 ug/L
800 UG/
800 ug/L
59 ug/l
800 ugy/L
510 UGIL
< B ug/il
ug/L
800 ug/L

14 1 13 7% B8O 74
0.2 ugiL
0.2 ugil
0.2 ugil
0.2 UGIL
0.2 ugfl
0.2 ug/L
0.2 ug/l
0.2 UGIL
0.2 ugiL
0.2 ug/l
0.2 ug/l
0.2 UG/L
0.2 ug/t
ug/l
0.2 ugiL

AMAAAAAANANAANMA

A

i4 14 [ 100%
40 ugfL
40 ug/l
71 ugiL.
86 UG/L
40 ug/l.
40 ugil,
40 ug/l.
40 UG/L,
40 ug/l

AA

AANAAA

T-Value Lower 95% Upper 95%
Confidence Confidenca

2614

Limit

Limét

2748



Well No.

MW19
MW19
MW19
MW13P
MW1ap
MW1i9P

MWO1A
MWO1A
MWO1A
MWO1A
MW14
MW14
MW14
MW14
MwW19
MW18
MW19
MW19
MwW1 8P
MW19P
MW19P

MW14
MWO1A
MWOTA
MWO1A
MWOTA
MW1i4
MWid4
MW14
MWIS
MW18
MW19
MW18§
MW18P
MW18P
V1 BP

MWO1A
MWO1A
MWO1A
MWO1A
MW14
MW14
MwW14
MW14
MW19
MwW1g
MW13
MW13
MW19P
MW13P
MW18P

TABLEE1
CALCULATION OF TOLERANCE INTERVALS FOR UPGHADIENT SHALE WELLS
AMERICAN STEEL FOUNDRIES
SEBRING FACILITY
DATA FROM FIRST FOUR GQUARTERS

Date Parameter Prefix Result Units Number of Number of Numbar of Percentage of
Results  Non-detects Detects  Non-detects Moan
16-Mar-94 NICKEL, DISSOLVED < 40 ug/L
18-Jun-84 NICKEL, DISSCLVED < 40 ug/L
14-Sap-94 NICKEL, DISSGLVED < 40 UG/L
17-Dec-83 NICKEL, DISSOLVED < 40 ug/L
15-Mar-84 NICKEL, DISSOLVED ug/lL
17-Jun-84 NICKEL, DISSOLVED < 40 ugfl
14 12 2 85%
17-Dac-93 NITROGEN, NITRATE 0.52 mg/t
15-Mar-94 NITROGEN, NITRATE < 0.48 mg/L
16-Jun-94 NITROGEN, NITRATE < 0.05 mg/L
14-Sep-84 NITROGEN, NITRATE < 0.25 MG/L
14-Dac-93 NITROGEN, NITRATE < .05 mg/L.
165-Mar-94 NITROGEN, NITRATE < 0.05 mg/L
17-Jur-94 NITROGEN, NITRATE < 0.05 g/l
14.Sep-94 NITROGEN, NITRATE 0.052 MG/L.
14-Dac-93 NITROGEN, NITRATE 1.4 mg/L
18-Mar-84 NITROGEN, NITRATE 1.1 mgil
168-Jun-94 NITROGEN, NITRATE 1.8 mgiL
14-Sep-94 NITROGEN, NITRATE 1.2 MG/L
17-Dec-83 NITROGEN, NITRATE 0.23 mg/L
15-Mar-94 NITROGEN, NITRATE my/L
17-Jur-84 NITROGEN, NITRATE 1.6 mgil
14 8 a8 43% 0.62
14-Dec-B3 PHENQLICS, TOTAL RECOVERABLE < 301 mgll
17-Dec-93 PHENOLICS, TOTAL RECOVERABLE < 0.01 mgil
15-Mer-84 PHENOLUICS, TOTAL RECOVERABLE 0,034 mg/L
16-Jun-94 PHENOLICS, TOTAL RECOVERABLE < 0.01 mgll
14-Sep-84 PHENOLICS, TOTAL RECOVERABLE < .01 MG/L
15-Mar-94 PHENOUCS, TOTAL RECOVERABLE 0,26 mg/L
17-Jun-84 PHENOLICS, TOTAL RECOVERABLE 0.012 mg/l.
14-Sep-84 PHENOUCS, TOTAL RECOVERABLE 0.02 MG/L
14-Dec-83 PHENOLICS, TOTAL RECOVERABLE 0.01 mg/L
16-Mar-94 PHENOLICS, TOTAL RECOVERABLE < 0.01 mg/L
16-Jun-34 PHENOLICS, TOTAL RECOVERABLE 0.01 mg/L
14-Sep-94 PHENOLICS, TOTAIl. RECOVERABLE 0.011 MG/L
17-Dec-93 PHENOLICS, TOTAL RECOVERABLE < 0.01 mgiL
15-Mar-24 PHENOLICS, TOTAL RECOVERABLE mg/l
17-Jun-84 PHENOLICS, TOTAL RECOVERABLE 0.01 mgflL
13 5 8 38% 0.03
17-Dec-93 SELENIUM, DISSOLVED < 3 ug/l
15-Mar-94 SELENIUM, DISSOLVED < 12 ugil
16-Jun-94 SELENIUM, DISSOLVED < 3 ugll
14-Sep-94 SELENIUM, DISSOLVED < § UG/L
14-Dac-93 SELENIUM, DISSOLVED < 3 ugil
15-Maer-94 SELENHUM, DISSOLVED < 12 ugil
17-Jun-94 SELENIWM, DISSOLVED < 3ug/L
14-Sep-94 SELENIUM, DISSOLVED < 6 UGIL
14-Dec-93 SELENIUM, DISSGLVED < 3ugil
16-Mar-94 SELENIUM, DISSOLVED < 12 uglt
16-Jur-84 SELENIUM, DISSCLVED < 3 ugll
14-Sep-94 SELENIUM, DISSOLVED < 6 UG/L
17-Deoc-93 SELENIUM, DISSOLVED < 3 ug/L
15-Mar-94 SELENIUM, DISSOLVED ug/l
17-Jun-94 SELENIUM, DISSOLVED < 3 ugiL
14 14 o] 100%

C:ASFUGY_4.wk3; dete 26-Cct-94

Standard
Deviation

0.80

0.07

T-Value Lowar 95% Upper 95%
Confidence Confidencs

2814

Limit

Limit

2.2

0.2

0.00



Wall No,

MWO1A
MWO1A
MWO1TA
MWO1A
MW14
MwW14
Mw14
MW14
MW19
MW1ig
MWig
MWi19
MW19P
MW19P
MW19P

MWO1A
MWOTA
MWO1A
MWO1A
MW14
MW14
MW14
MW14
MW18
MW18
MW18
MW18
MW19P
MW19P
MW19P

MWO1A
MWO1A
MWO1A
MWO1A
MW14
MW 14
MW14
MW14
MW1i9
MW19
MW19
MW13
MW19P
MW19P
MW18P

MWO1A
MW14
MW13
MWGT1A
MWO1A
MWOC1A
MW14

Date Parameter

17-Dec-83 SILVER, DISSOLVED
15-Mar-94 SILVER, DISSOLVED
18-Jun-94 SILVER, DISSOLVED
15-Sep-94 SILVER, DISSOLVED
14-Dec-93 SILVER, DISSOLVED
15-Mar-94 SILVER, DISSOLVED
17-Jun-94 SILVER, DISSOLVED
14-Sep-34 SILVER, DISSOLVED
14-Dec-93 SILVER, DISSOLVED
16-Mar-94 SILVER, DISSOLVED
16-Jun-94 SILVER, DISSOLVED
14-Sep-94 SILVER, DISSOLVED
17-Dec-93 SILVER, DISSOLVED
15-Mar-84 SILVER, DISSOLVED
17-Jun-84 SILVER, DISSOLVED

17-Dec-93 SODIUM, DISSOLVED
15-Mar-84 SODIUM, DISSOLVED
16-Jun-84 SODIUM, DISSOLVED
14-Sep-84 S0DIUM, DISSOLVED
14-Dac-83 SODIUM, DISSOLVED
15-Mar-94 SODIUM, DISSOLVED
17-Jun-$4 SODIUM, DISSOLVED
14-Sep-84 SODIUM, DISSOLVED
14-Dec-83 SODIUM, DISSOLVED
16-Mar-24 SODIUM, DISSOLVED
16-Jun-84 SODIM, DISSOLVED
14-Sep-94 SODIUM, DISSOLVED
17-Dac-83 SODIUM, DISSOLVED
15-Mar-84 SODIUM, DISSOLVED
17-Jun-84 SODIUM, DISSOLVED

17-Dec-93 SULFATE
15-Mar-84 SULFATE
18-Jun-94 SULFATE
14-5ep-94 SULFATE
14-Dec-83 SULFATE
16-Mar-94 SULFATE
17-Jun-94 SULFATE
14-Sep-94 SULFATE
14.-Dec-93 SULFATE
16-Mar-94 SULFATE
16-Jun-94 SULFATE
14-Sep-94 SULFATE
17-Dec-93 SULFATE
15-Mar-94 SULFATE
17-Jun-84 SULFATE

14-Sep-94 SULFIDE
14-Sep-94 SULFIDE
14-Sep-34 SULFIDE
17-Dec-92 SULFIDE, TOTAL
15-Mar-34 SULFIDE, TOTAL
15-Jun-94 SULFIDE, TOTAL
14-Dec-93 SULFIDE, TOTAL

C:ASFUGT_4.wk3; date 26-0ct-94

TABLE E1
CALCULATION OF TOLERANCE INTERVALS FOR UPGRADIENT SHALE WELLS
AMERICAN STEEL FOUNDRIES
SEBRING FACILITY
DATA FROM FIRST FOUR QUARTERS

Prafix Result Units Number of Number of MNumber of Percentage of
Results  Non-detects Detects  Non-detects Mean

ug/l
ug/L
ug/l
UG/L
ug/L
ug/L
ug/L
UG/L
ug/l.
ug/l
ug/l
UG/L
ugfl
ugfL
1 ugiL

AAAAMAAAAAAAANA
o b en ok b kb bk kb

A

14 14 o} 100%
61000 ugi.
140000 ugiL
110000 ug/L
120000 UGAL
38000 ug/L
37000 ugiL
39000 ug/L
38000 UG/L
< 7800 ugil
4800 ug/L
5400 ug/L
5800 UG/L
200000 ug/L
ug/l
5400 ug/L.
14 1 13 7% 58071
240 mg/L
540 mglL
480 mgil
570 MG/L
1100 mgiL
1100 mgiL
1000 mg/L
1200 MG/
43 mygil
32 mail
36 mg/L
42 MG/L
330 mg/L
el
36 mg/l.
14 0 14 0% 480.64
< 1 MGIL
< 1 MG/L
1.3 MG/L
1 mgiL
1 mg/il
1 mgil.
1.8 mg/L

AAA

Standard
Deviation

58941

433.23

T-Value Lower 85% Upper 95%
Confidlence Confidance

2614

2.614

Limnit

Limet

212143

1633



TABLE E1
CALCULATION OF TOLERANCE INTERVALS FOR UPGRADIENT SHALE WELLS
AMERICAN STEEL FOUNDRIES
SEBRING FACILITY
DATA FROM FIRST FOUR QUARTERS

Wall No. Date Parameter Prefix Result Unita Number of Number of Numbet of Petcentage of Standard  T-Value Lower 95% Upper 95%
Results  Non-detacts Detects  Non-datects Mean Daviation Confidenca Confidence
Lirit Limit
MW14 15-Mar-34 SULFIDE, TOTAL 1.2 mg/L
MW14 17-Jun-24 SULFIDE, TOTAL 2.5 il
MW18 14-Dec-93 SULFIDE, TOTAL 1.8 mg/l
MW12 18-Mar-24 SULFIDE, TOTAL < 1 mg/L
MW19 16-Jun-94 SULFIDE, TOTAL 1.2 mgiL
MW19P 17-0ec-33 SULFIDE, TOTAL 3.3 mgll
MW19P 15-Mar-84 SULFIDE, TOTAL my/L
MWIisP 17-Jun-94 SULFIDE, TOTAL 1.2 mgiL
14 ] 8 43% 1.44 0.88 2.614 3.2
MWGC1A 17-Dec-93 THALLIUM, DISSOLVED < 3 mgiL
MW14 74-Dec-93 THALLIUM, DISSOLVED < 3 mgiL
MW19 14-Dec-33 THALLIUM, DISSOLVED < 3 mgil
MW18P 17-Dec-93 THALLIUM, DISSCLVED < 3 mg/L
MWO1A 17-Dec-93 TIN, DISSOLVED < 500 ug/L
MWOTA 15-Mar-94 TIN, DISSOLVED < 500 ug/L
MWO1A 18-Jun-34 TN, DISSOLVED < 500 ugiL
MWOTA 14-5ep-94 TIN, DISSOLVED < 500 UG/L
MW14 14-Dec-93 TIN, DISSOLVED < 500 wg/l
MW14 15-Mar-94 TIN, DISSOLVED < 500 ugfl
MW14 17-Jun-94 TIN, DISSOLVED < 500 ug/t
MW14 14-Sep-814 TIN, DISSOLVED < 500 UG/L
MW19 14-Dec-93 TIN, DISSOLVED < 500 ug/L
Mw18a 18-Mar-24 TIN, DISSOLVED < 500 ug/L
MW19 168-Jun-94 TIN, DISSOLVED < 500 ug/l
MW19 14-Sep-84 TIN, DISSOLVED < 500 UG/L
MW 9P 17-Dec-83 TIN, DISSOLVED < 500 ug/L
MW19P 15-Mar-94 TiN, DISSOLVED ug/L
MW19P t7-Jun-84 TIN, DISSOLVED < 500 ug/l
14 14 0 100%
MWO1A 15-Mar-94 TOTAL ORGANIC CARBON AS NPOC 101 mg/L
MWO1A 17-Dec-93 TOTAL ORGANIC CARBON AS NPOC 0.8 mgil.
MWGO1A 16-Jun-94 TOTAL ORGANIC CARBON AS NPOC 1.7 mgiL
MWG1A 14-50p-94 TOTAL ORGANIC CARBON AS NPOC 17 MGIL
MW14 14-Dac-93 TOTAL ORGANIC CARBON AS NPOC 3.3 mg/L
MWV14 15-Mer-94 TOTAL ORGANIC CARBON AS NPOC 2.2 mglL
MW14 17-Jun-94 TOTAL ORGANIC CARBON AS NPOC 1.2 mgiL
MW14 14-Sap-94 TOTAL ORGANIC CARBON AS NPOC 9.3 MG/L
MW19 14-Dac-93 TOTAL ORGANIC CARBON AS NPOC 1.9 mgil
MW19 16-Mar-34 TOTAL ORGANIC CARBON AS NPOC 1.1 mgiL
MwW18 16-Jun-24 TOTAL DAGANIC CARBON AS NPOC Q.34 mg/l.
MW19 14-Sep-94 TOTAL ORGANIC CARBON AS NPOC 26 MG/L
MW19P 17-Dec-23 TOTAL ORGANIC CARBON AS NPOC 34 mg/L
MW13P 15-Mar-24 TOTAL ORGANIC CARBON AS NPOC mg/l.
MW18P 17-Jun-94 TOTAL ORGANIC CARBON AS NPOC 0.34 mgil
13 0 13 0% 7.61 10.67 2.514 35
MwW19pP 17-Dec-93 TOTAL ORGANIC HALIDES 130 ug/L
MWO1TA 17-Dec-93 TOTAL ORGANIC HALIDES 8 ug/L
MWOTA 15-Mar-94 TOTAL ORGANIC HALIDES 20 ug/L
MWO1A 16-Jun-84 TOTAL ORGANIC HALIDES 14 ug/L
MWO1A 14-Sep-84 TOTAL ORGANIC HALIDES 17 UG
MW14 14-Dec-33 TOTAL ORGANIC HALIDES 7.4 ugil
MW14 15-Mar-84 TOTAL ORGANIC HALIDES 10 ug/l
MW14 17-Jun-84 TOTAL ORGANIC HALIDES 6.8 ug/l
MW14 14-Sep-84 TOTAL ORGANIC HALIDES 62 UG/L

C:ASFUGT_4.wk3; data 26-Oct-34



Well No.

MW1g
MW19
MW1a
MW19
Mw1op
MW ap

MWOTA
MWi4
MW18
MW19P

MWO1TA
MWO1A
MWOTA
MWOTA
MW14
MW14
Mwid
MwW14
MA18
MW19
MWI1s
MW1§
MW18pP
MW19P
MW18P

MWOTA
MWOTA
MWO1A
MWO1A
MW14
MW14
MW14
MwW14
Mw19
MW19
MW19
MW139
MW13P
MW18P
MWigP
MW7 9P

Dnate Parameter

14-Dec-83 TOTAL ORGANIC HALIDES
16-Mar-84 TOTAL ORGANIC HALIDES
16-Jun-94 TOTAL ORGANIC HALIDES
14-Sep-94 TOTAL ORGANIC HALIDES
15-Mer-94 TOTAL ORGANIC HALIDES
17-Jun-94 TOTAL ORGANIC HALIDES

17-Dec-93 VANADIUM, DISSOLVED
14-Deoc-33 VANADIUM, DISSOLVED
14-Dec-93 VANADIUM, DISSOLVED
17-Dac-93 VANADIUM, DISSOLVED

17-Dec-93 ZINC, DISSOLVED
15-Mar-94 ZINC, DISSOLVED
16-Jun-94 ZINC, DISSOLVED
14-Sap-94 ZINC, DISSOLVED
14-Dec-93 ZINC, DISSOLVED
15-Mar-24 ZINC, DISSOLVED
17-Jun-94 ZINC, DISSOLVED
14-30p-94 ZINC, DISSOLVED
14-Dec-23 ZINC, DISSOLVED
16-Mar-94 ZINC, DISSOLVED
16-Jun-94 ZINC, DISSOLVED
14-50p-94 ZINC, DISSOLVED
17-Dac-93 ZINC, DISSOLVED
15-Mar-94 ZINC, DISSOLVED
17-Jun-84 ZINC, DISSOLVED

17-Dec-93 pH, FIELD
15-Mar-94 pH, FIELD
168-Jun-84 pH, FIELD
14-Sep-94 pH, FIELD
14-Dec-93 pH, HELD
15-Mar-94 pH, FIELD
17-Jun-94 pH, FIELD
14-Sep-94 pH, FIELD
14-Dec-93 pH, FIELD
16-Mar-94 pH, FIELD
16-Jun-94 pH, FIELD
14-Sep-94 pH, FIELD
17-Dec-93 pH, FIELD
15-Mar-94 pH, FIELD
17-kun-94 pH, FIELD
14-Sep-94 pH, FELD

C:ASFUG1_4.wk3; date 26-Oct-94

TABLE E1

CALCULATION OF TOLERANCE INTERVALS FOR UPGRADIENT SHALE WELLS

DATA FROM FIRST FOUR QUARTERS

Prefix Result Units

AAANAA

A

5 ugil
5 ug/lL
7.6 ugll
5 UG/L
ug/t.
7.8 uglL

50 ug/l
50 ug/L
50 ug/L
80 ug/L

70 ug/L,
56 ug/L
160 ug/L
150 UGIL
20 ug/l.
20 ugil.
20 ugilL
20 UG/L
20 ugil
20 ug/l
20 ug/L
45 UG/l
20 ugi/lL
ug/l

20 ug/l

355U
3,250
4.1 5U
4.3 58U
7.25U
6.2 sV
7.18U
6.8 sU
6.2 5U
6.4 35U
6.5 U
£.5 85U
98U
sU

5.5 5U
5U

AMERICAN STEEL FOUNDRIES
SEBRING FACILITY

Number of
Results  Non-detects
13 2
14 7
14 [}

Detacts

14

Number of Number of Parcentage of

Non-detects

15%

50%

0%

13.42

47.21

5.82

Devistion

14.72

46.72

1.46

2.814

2.614

2.614

2.0

Standard  T-Value Lower 95% Upper 95%
Confidenca Confidence

Limnit Limit

b2

169

9.6



Table E-2
Comparison of Downgradient and

Upgradient Groundwater Quality - Shaie Wells
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WELL ID.

MW20

MW20

MW20

MW21pP

MW21P

Mw2ip

Mw22p

MW22¢

Mw22pP

Proportions Test

No. of Background Detacts b}
Na. of Background Samples (n)
Proportion of Detects (Pu)

DATA FROM RRST FOUR QUARTERS

No. of Downgradient Detacts {y)

No. of Dewngradient Samples
Proporticn of Detects (Pd)
Standard of Error

7 Statistic {Z)

DATE PARAMETER

16-Dec-83 ALKALINITY, BICARBONATE
16-Mer-84 ALKALINITY, BICARBONATE
18-JurrB84 ALKALINITY, BICARBONATE
17-Dec-B3 ALKALINITY, BiCARBONATE
16-Mar-94 ALKALINITY, BICARBONATE
18-Jur-84 ALKALINITY, BICARRONATE
168-Dec-93 ALKALINITY, BICARBONATE
16-Mar-94 ALKAUNITY, BICARBONATE
16-Jun-94 ALKALINITY, BICARBONATE

K]

1

0.27

[

{m} 8

Q.88

0.2236

-2.7666

PREAX

TABLE E2
COMPARISON OF DOWNGRADIENT AND UPGRADIENT GROUNDWATER QUALITY - SHALE WELLS
AMERICAN STEEL FOUNDRIES
SEBRING FACILITY

RESULT UNITE

330 mgiL
370 mgiL

20 mgi.
360 mgiL
360 mgilL
370 mgiL
770 mglL
770 moiL
770 mglL

¢

UPPER 86 % LOWER 86%
CONFDENCE UMIT CONFDENCE LMIT EXCEEDANCE?

Absolute velie of Z excesds 1.98, therefore there is a difference batwesn upgradient snd downgradient water guality st the 6% significance level

MW20

MW20

MW20

MW20

MW21P

MW21P

MW21P

MW21P

MW22F

Mwazazp

MW22pP

MwWz2p

Proportions Tesat

Ne. of Background Detects (x}
Ne. of Background Samplesa (n)
Proportion of Detects [Pu)

18-Deoc-83 ALKALINITY, CAREONATE
16-Mar-84 ALKALINITY, CARBONATE
18-Ju-84 ALKALINITY, CARBONATE
14-S4p-94 ALKALINITY, CARBONATE
17-Dec-83 ALKALINITY, CARBONATE
168-Mar-84 ALKALINITY, CARBONATE
16-tun-84 ALKALINITY, CARBONATE
14-5ap-84 ALKALINITY, CARBONATE
16-Dac-83 ALKALINITY, CARBOCNATE
16-Mar-84 ALKALINITY, CARBONATE
16-JunB4 ALKALINITY, CARBONATE
14-Sep-84 ALKALINITY, CARBONATE

Neo. of Dewngradient Datects (y)

No. of Downgradient Samples
Proportion of Detects (Pd)
Standard of Error

Z Statistic (£)

MW20

MW20

MWz20

MW20

Mw21p

MwW21pP

Mw21p

MwW21¢

MWwW22z¢

Mwazp

Mw2zp

Mw22P

Proportions Test

No. of Background Dstects ix)
No. of Background Samples {n)
Proportion of Detects (Pu)

im)

1

14
0.07
3

12
0.26

c.1418
-1.2581 No Difference

18-Dec-83 ANTIMONY, DISSOLVED
18-Mar-84 ANTIMONY, DISSOLVED
18-Jun-84 ANTIMONY, DISSOLVED
14-Sep-24 ANTIMONY, DISSOLVED
17-Dec-83 ANTIMONY, DISSOLVED
18-Mar-84 ANTIMONY, DISSOLVED
i8-Jun-84 ANTIMONY, DISSOLVED
14-Sep-84 ANTIMONY, DISSOLVED
18-Dec-83 ANTIMONY, DISSOLVED
i6-Mar-84 ANTIMONY, DISSOLVED
18-Jur84 ANTIMONY, DISSOLVED
14-Sep-84 ANTIMONY, DISSOLVED

No. of Downgradient Detects {y}

No. of Downgradient Sampies
Propertion of Detects (Pd)
Standerd of Error

2Z Statistic (Z)

MW20

MW20

MW20

Mwzo

MW21P

MW21P

MW21P

MW21P

MW22p

MW22P

MW22P

Mw2azpP

Preportiorm Test

Na, of Background Detects [x}
Na, of Background Sasmples (n)
Proportion of Datects {Pu)

im}

Q

4
.00
0

12
0.00

0.0000
ERA No Difference

16-Dac-93 ARSENIC, DISSOLVED
16-Muw-94 ARSENIC, DISSOLVED
16-Jur-94 ARSENIC, DISSOLVED
14-Sep-84 ARSENIC, DISSOLVED
17-Dec-83 ARSENIC, DISSOLVED
18-Mar-84 ARSENIC, DISSOLVED
168-Jurr84 ARSENIC, DISSOLVED
14-Sep-84 ARSENIC, DISSOLVED
18-Dec-83 ARSENIC, DISSCLVED
16-Mw-84 ARSENIC, DISSOLVED
18-JurrB4 ARSENIC, DISSOLVED
14-Sep-84 ARSENIC, DISSOLVED

14
0.07

AANA AAA

AAA

AAAAAAAAAANANA

A

AAAAAAMAAANA

20 mah.
20 mg/L
20 mglt

280 MGA
20 mgl.
20 mgiL
20 mgilL

380 MGL
20 me/L
20 mglL
20 mgll

T7¢ MGIL
12

10 ugll
10 ugil
10 woil
10 UGHL
10 ugt
10 ughi
10 woit
10 UGAL
10 wglL
10 uwolL
10 uwglL
10 UGL
1z

3 uglL
3.3 Wit
3 ugt
3 UGA
3 WA
3w
3ugll
3 UG
3wl
J ugilL
3 ugil
3 ughL
12

No. of Downgradient Datects (y)
No. of Downgradient Semples (m}

CAPRCJECTS\ASFASFDSH . wK3; date 11-Nov-84
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TABLE E2
GCOMPARISON OF DOWNGRADIENT AND UPGRADIENT GROUNDWATER QUALITY - SHALE WELLS
AMBRICAN STEEL FOUNDRIES
SEBRING FACIUTY
DATA FROM FIRST FOUR QUARTERS

WELL ID, DATE PARAMETER PREFIX RESULT UNITS UPPER 86% LOWER 25%
CONFDENCE HIMIT CONFIDENCE UMIT EXCEEDANCE?

Proportion of Detecta (P<] 0.08

Standard of Error 0.1048

2 Statistic {Z) -0.1138 No Diffetencs

MW20 18-Dec-83 BARIUM, DISSCLVED < B0 ugll

MW20 16-Mar-94 BARIUM, DISSCLVED < B0 ugll

MW20 16-Jun-84 BARIUM, DISSOLVED < BQ ugh

MW20 14-Sep-84 BARIUM, DISSOLVED < 50 UG

MW21iP 17-Dec-83 BARIUM, DISSOLVED 120 wafl

MW21P 18-Mar-94 BARIUM, DISSOLVED 240 ug/L

MWZ1P 18-Jun-94 BARIUM, DISSOLVED 140 Wil

MWZ1P 14-Sep-84 BARIUM, DISSOLVED 140 UG

MW22P 16-Dac-83 BARIUM, DISSOLVED 200 ug/L

MW22P 16-Mar-84 BARIUM, DiSSOLVED 170 ugill

MW22P 18-Jun-84 BARIUM, DISSOLVED 110 ugill

MW22P 14-Sep-84 BARIUM, DISSCLVED 140 UGA

Preportions Test 4 12

Ne. of Background Detecte [x} [+

Neo. of Background Samples (n} 14

Proportion of Detscts (Pu) 0.00

No. of Downgradisnt Detscts {y) 8

No. of Downgradient Samples (m) 12

Proportion of Datacta (Pd} ©0.67

Standard of Error 0.1818

2 Statistic 1Z) -3.8717

Absolute value of Z exceeds 1.86, therefore there is & diffsrance between Lpgradient and downgradient water quality at the B% significance level

MW2¢ 18-Dac-83 BERYLLIUM, DISSOLVED < B wit

MW21P 17-Dec-83 BERYLLIUM, DISSOLVED < & uglh

MW22P 18-Dec-83 BERYLLIUM, DISSOLVED < 5w

MwW20 168-Dec-83 CADMIUM, DISSOLVED < 0.3 uglL 3.0
Mw20 16-Mar-94 CADMIUM, DISSOLVED < 0.3 wL 3.0
MW20 18-Jurr94 CADMIUM, DISSOLVED 0.33 wiL 3.0
MW20 14-Sep-94 CADMIUM, DISSOLVED 0.88 UG/L 3.0
MW21P 17-Dec-83 CADMIUM, DISSOLVED < 0.3 ugil 3.0
MW21P 16-Mar-84 CADMIUM, DISSOLVED 0.66 uglL 3.0
MW21P 16-Jun-84 CADMIUM, DISSOLVED < 0.3 ugll 3.0
MW21P 14-5ep-84 CADMIUM, DISSOLVED < 0.3 UGL 3.0
Mwazp 16-0ec-83 CADMIUM, DISSOLVED < 0.3 ugll 3.0
MW22ZP 16-Mar-94 CADMIUM, DISSOLVED < 0.3 ik 3.0
MwW22p 16-Jun-84 CADMIUM, DISSCLVED < 0.3 uglt 3.0
Mw22P 14-Sap-84 CADMIUM, DISSCLVED < 0.3 UGN 3.0
MwWz0 18-Dec-83 CHLCRIDE 22 mgll 370
MW20 18-Mar-84 CHLORIDE 27 mgh 37¢
MW20 18-Jurr84 CHLORIDE E.1 molt 370
MW20 14-Sep-84 CHLORIDE 20 MGIL 370
MW21P 17-Dac-83 CHLORIDE 38 mgiL 370
MWw21pP 18-Mar-94 CHLORIDE 42 mglL 370
MW21P 18-Jun-84 CHLORIDE 36 mglL a7o
MW21P 14-Sep-84 CHLORIDE 1680 MG/ 370
MW22P 18-Dec-83 CHLORIDE 80 mgiL 370
MwW22P 16-Mer-84 CHLORIDE 62 mgiL 370
MW22P 16-Jun-84 CHLORIDE 87 mgl 370
MwW22P 14-Sap-94 CHLORIDE 683 MG/L 370
MW20 14-Sep-84 CHLOROFCRM < 10 UGA

MW21P 14-Sep-84 CHLOROFORM < 10 UGA

MW22P 14-Sep-84 CHLOROFORM < 10 UGA

MW20 16-Dac-8#3 CHROMIUM, DISSOLVED < Z ugiL

MW20 16-Mar-94 CHROMIUM, DISSOLVED < 2 ugil

MW20 16-dun-94 CHROMIUM, DISSOLVED < 2 wil

MW20 14-5ep-04 CHROMIUM, DISSOLVED < 2 UG

MW21P 17-Dac-83 CHROMIUM, DISSOLVED < 2 ugll

MW21P 16-Mer-84 CHROMIUM, DISSOLVED < 2 ugh

MW21P 16-Jun-84 CHROMIUM, DISSOLVED < 2wt

MW21P 14-Sep-84 CHROMIUM, DISSOLVED < 2 UGL

MW22P 16-Doc-93 CHROMIUM, DISSOLVED < 2 ughl

MW22P 16-Mar-84 CHROMIUM, DISSOLVED < 2 uglL

Mwa2p 16-Jun-84 CHROMIUM, DISSOLVED < 2 uglt

MW22P 14-Sep-94 CHRGMIUM, DISSOLVED < 2 UGL

Proportions Test 2 12

No. of Background Detscts [x) 2

MNo. of Background Samples (n) 14

Proportion of Detecta {Pu} 0.14

No. of Downgradisnt Detects [y) &

No. of Downgradisnt Samples {m} 12

Proportion of Detects {Pd) 0.00

Standard of Error 0.1048

CAPROJECTS\ASFWMSFDSH.wk3; dste 11-Nov-84



TAELE E2
COMPARISON OF DOWNGRADIENT AND UPGRADIENT GROUNDWATER QUALITY - SHALE WELLS
AMERIC AN STEEL FOUNDRIES
SEBRING FACIUTY
DATA FROM FIRST FOUR QUARTERS

WELL ID. DATE PARAMETER PREAX HESULT UNITS UPPER 86% LOWER 86%
CONADENCE UMIT CONFIDENCE UMIT EXCEEDANCE?

Z Statistic {Z)

1.3828

Difference between upgradient end downgradisnt, but upgradient has more detects.

MW20 418-Dec-83 COBALT, DISSOLVED < B0 wL
MW20 18-Mar-84 COBALT, DISSOLVED < BO gl
MW20 18-Jun-84 COBALT, DISSOLVED < BO wiL
MW20 t4-Sep-84 COBALT, DISSOLVED < BO UGAL
MW21P 17-Dac-93 COBALT, DISSOLVED < B0 wai
MW21P 18-Mwr-94 COBALT, DISSOLVED < B0 wit
MW21P 18-Jun-84 COBALT, DISSOLVED < B0 ugit
MW21P 14-Sap-84 COBALT, DISSOLVED < 60 UGIL
MW22P 18-Dec-93 COBALT, DISSOLVED < 60 uglL
MWI2p 16-Mar-84 COBALT, DISSCLVED < 60 ugiL
MW22p 16-Jun-84 COBALT, DiSSOLVED < 60 ugL
MW22P 14-Sap-84 COBALT, DISSOLVED < 60 UG
Proportions Test 12 12

Na. of Background Dstacts (x) 1

No. of Backgreund Samples (n) 14

Propartion of Detects Pu) 0.07

Na. of Downarsdient Detects {y} 0

No. of Downgradient Samples {m) 12

Propertion of Detacts (Pd) .00

Standard of Error 0.0787

Z Statistic (2) 0.8442 No Difference

MW20 16-Dec-83 CONDUCTANCE, SPECIFC 2100 UMHOS/CM 2661

Mw20 18-Mar-894 CONDUCTANCE, SPECIFIC 1860 UMHOS/CM 2681

MW20 18-Jun-84 CONDUCTANCE, SPECIFC 1430 UMHOS/CM 2661

MW21pP 17-Dac-83 CONDUCTANCE, SPECIFC 1800 UMHOS/CM 2661

MW21P 18-Mar-84 CONDUCTANCE, SPECIFC 1260 UMHOS/CM 2681

MW21P 18-Jun-94 CONDUCTANGE, SPECIFIC 1820 UMHOS/CM 2661

MW22P 18-Dac-83 CONDUCTANCE, SPECIFIC 2300 UMHQS/CM 26681

MW22pP 16-Mer-894 CONDUCTANCE, SPECIAC 2080 UMHOS/CM 2661

Mw22p 18-Jun-94 CONDUCTANCE, SPECIFC 2370 UMHOS/ICM 2661

MW20 14-Sap-84 CONDUCTANCE, SPECIFC 1740 UMHOS/ICM 2661

MW2z1P 14-Sep-84 CONDUCTANCE, SPECIFIC 1140 UMHOS/CM 2661

MW22Pp 14-Sep-84 CONDUCTANCE, SPECIFIC 1340 UMHCS/CM 2661

MW20 16-Dac-33 COPPER, DISSOLVED < 3wl

MWZ0 168-Mar-24 COPPER, DISSOLVED < 3 wil

MW2z0 16-Jun-94 COPPER, DISSOLVED < 3 ugl.

MW20 14-Sep-94 COPPER, DISSOLVED < 3 UGL

MW21P 17-Dec-93 COPPER, DISSOLVED < 3 ugl

MW21P 18-Mar-94 COPPER, DISSOLVED < 3 uail

MW2Z1P 18-Jun-94 COPPER, DISSOLVED < 3 ugll

MW21P 14-Sep-84 COPPER, DISSOLVED 6.6 UG

MWZ22P 16-Dec-83 COPPER, DISSOLVED < 3 ught

MW22zP 16-Mar-84 COPPER, DISSOLVED < 3 uglL

MW22ZP 18-Jun-84 COPPER, DISSOLVED < 3 ugit

MwW22pP 14-Sep-84 COPPER, DISSOLVED < 3 uGh.

Proportions Test 13| 12

No. of Backgreund Detacts {x] B

No. of Backgreund Samples {nl 14

Proportien of Datects (Pul 0.36

Na. of Downgradient Detects ly) i

No. of Downgradient Samples {m} 12

Proportion of Detects (Pd) o.08

Standard of Error 0.1687

Z Statistic {2} 1.6620 No Difference

Mwzo 18-Dec-93 CYANIDE, TOTAL < 0.041 mgil

MW21P 17-Dec-83 CYANIDE, TOTAL < 0.01 mgiL

MW22P 16-Dec-93 CYANIDE, TOTAL < 9.01 mgiL

Mw20 16-Dec-83 FLUORIDE 0.48 mg/L 20

MW20 18-Mar-84 FLUORIDE 04 mglL 20

MW20 18-Jun-84 FLUORIDE < .1 mgh. 2.0

MW20 14-Sep-84 FLUORIDE 047 MGA 2.0

MW21P 17-Dec-83 FLUORIDE 3.3 mgit 2.0 YES
MW21P 18-Mar-84 FLUORIDE 3.8 mgiL 2.0 YES
MW21P 18-Jun-84 FLUORIDE 3.1 mgi. 2.0 YES
MW21P 14-Sep-84 FLUORIDE 2.9 MGAL 20 YES
Mw2zpP 18-Dec-83 FLUORIDE 8 mgiL 2.0 YES
Mw22zp 15-Mar-84 FLUORIDE 10 moil 20 YES
MW22p 18-Jun-84 FLUORIDE 9.6 molL 2.6 YES
Mw22p 14-Sep-84 FLUORIDE 8.6 MGA, 2.6 YES
MW20 16-Dec-83 |IRON, DISSOLVED 12000 ugil 30836

MW20 18-Mar-84 IRON, DISSQLVED 18000 ugiL 30836

C\PROJECTSVASFASFDSH. wk3; date 11-Nov-94



TABLE E2

COMPARISON OF DOWNGRADIENT AND UPGRADIENT GROUNDWATER QUALITY - SHALE WELLS

WELL |D. DATE PARAMETER

Mw2Q 16-Jun-84 IRON, DISSOLVED
MW20 14-Sep-84 IRON, DISSOLVED
MW21P 17-Deoc-93 I1RON, DISSOLVED
MW21P 18-Mar-04 IRON, DISSOLVED
MW21P 18-Jun-94 IRON, DISSOLVED
MW21P 14-Sep-94 RON, DISSOLVED
MW22P 16-Dac-83 IRON, DISSOLVED
MW22P 16-Mar-84 IRON, DISSOLVED
MW22F 16-Jun-84 IRON, DISSOLVED
MW22P 14-Sep-84 IRON, DISSOLVED
Mw2o 18-Dac-83 LEAD, DISSCLVED
MW20 18-Mar-94 LEAD, DISSOLVED
MW20 16-Jun-94 LEAD, DISSOLVED
MW20 14-Sep-94 LEAD, DISSOLVED
MW21P ¥7-Dec-83 LEAD, DISSOLVED
MW21F 16-Mar-84 LEAD, DISSOLVED
MW21P 16-Jur84 LEAD, DISSOLVED
MW21P 14-Sep-84 LEAD, DISSOLVED
Mw22pP 18-Dec-83 LEAD, DISSOLVED
MwW22P §6-Mar-84 LEAD, DISSOLVED
MW22p 18-Jun-84 LEAD, DISSOLVED
Mw2azp 14-Sep-84 LEAD, DiSSOLVED

Proporticew Teat

No. of Background Datects ix}

No, of Backgraund Ssmpies (n)
Propertion of Detects {Pu)

No. of Downgradient Detects (v}
No. of Downgradient Samples {m]
Proportion of Detects (Pd}
Stendard of Error

Z Statistic (Z)

MW20 16-Dec-83 MANGANESE, DISSOLVED
MW20 18-8ar-04 MANGANESE, DISSOLVED
MW20 16-Jurr84 MANGANESE, DISSOLVED
MW20 14-Sep-94 MANGANESE, DISSOLVED
MW21P 17 Dec-93 MANGANESE, DISSOLVED
MW21P 16-Mar-84 MANGANESE, DISSOLVED
MW21P 16-Jun-94 MANGANESE, DISSOLVED
Mwz1pP 14-Sep-84 MANGANESE, DISSOLVED
Mw22pP §8-Dec-83 MANGANESE, DISSOLVED
MW22P 16-Mar-84 MANGANESE, DISSOLVED
MW22FP 18-Jun-84 MANGAMNESE, DISSOLVED
Mw22zp 14-Sep-84 MANGANESE, DISSOLVED
MW20 16-Dec-83 MERCURY, DISSOLVED
MW20 16-Mar-84 MERCURY, DISSOLVED
MW20 16-Jur-84 MERCURY, DISSOLVED
MW20 14-Sep-94 MERCURY, DISSOLVED
MW21P 17-Dec-83 MERCURY, DISSOLVED
MW21F 18-Mar-94 MERCURY, DISSOLVED
MW218 16-Jun-94 MERCURY, DISSQLVED
MW21P 14-Sep-84 MERCURY, DISSOLVED
MW22P 16-Dec-83 MERCURY, DISSOLVED
Mw22f 16-Mar-84 MERCURY, DISSOLVED
MW22ZP 18-Jun-84 MERCURY, DISSOLVED
MW22P 14-Sep-94 MERCURY, DISSOLVED

Preportions Teat

Ne. of Background Datscts (x)

No., of BEackground Samples [n}
Proparton of Detacts (Pu)

Mo. of Downgradient Detacts [y}
Na. of Downgradient Samplas (m)
Propoction of Datects (Pd)
Standard of Errer

Z Statistic (2}

MW2¢ 18-Dec-23 NICKEL, DISSOLVED
MwW20 168-Mar-84 NICKEL, DISSOLVED
MW20 18-Jurr84 NICKEL, DISSOLVED
MW20 14-Sep-84 NICKEL, DISSOLVED
MW21P 17-Dac-83 NICKEL, DISSOLVED
MW21P 16-Mar-84 NICKEL, DISSOLVED
MW21P 18-Jun-84 NICKEL, DISSOLVED
MW21F 14-Sep-94 NICKEL, DISSOLVED
MW22P 16-Dac-93 NICKEL, DISSOLVED
MW22P 16-Mar-84 NICKEL, DISSOLVED
MW22p 16-Jun-84 NICKEL, DISSOLVED
Mw22¢ 14-Sep-84 RICKEL, DISSOLVED
Proportione Test

No. of Background Detacts ix)

C:\PROJECTS\ASFASFDSH. wk3; date 11-Nov-84

AMERICAN STEEL FOUNDRIES
SERRING FACILITY
DATA FROM FIRST FOUR QUARTERS

PRERAX RAESULT UNITS
< 100 g/l
18000 UG
100 ugh.
100 ugil.
100 ugil.
2300 UG
630 uglt
100 ugll
100 uglt
180 UGL

AAA

A A

A ugll
3 ugfl
3 ugfl
3 UGAL
3wyl
3w
3wl
3 UG/L
3 ugll
3 ugil
3 ugll
8 UGAL
12 12

AAAAAAAAANAAA

0

14

0.0¢

[+

12

0.00

0.0000
ERR No Differencs

10000 ugll
8200 ught
800 uglt
B3GO UG
37 ugl
21 ugfl
36 wll
69 UG
49 Wit
18 Wit
9.4 ug/lL
22 UG

0.2 ugil
0.2 Wil
0.2 ulL
0.2 UGA,
0.2 wiL.
0.2 uglL
0.2 wgl
0.2 UG
0.2 wyl
0.2 wgll
0.2 yglL
0.2 UGR
12 12

AAMAAAAAAAANAANA

a

14

0.00

[}

12

0.00

0.0000
ERR No Difference

40 ugfl
40 ugfl
40 WL
40 UGAL
40 WL
40 uglL
40 ugiL
40 UG/L
40 ugil
40 ugll
40 ugfl
40 UGL

AAAAAAAANMAAA

UPPER §6% LOWER 96%
CONFIDENCE LIMIT CONFIDENCE LIMIT EXCEEDANCE?
36836
30836
36836
30836
30836
30836
30836
30836
30836
30836

2748 ‘ﬁts
274Bj
2748

2748 — \ﬁ es
2748

2748

2748

2748

2748

2748

2748

2748



TABLE E2

COMPARISON OF DOWNGRADIENT AND UPGRADIENT GROUNDWATER QUALUTY - SHALE WELLE
AMERICAN STEEL FOUNDRIES

SEBRING FACIUTY

DATA FROM FRST FOUR QUARTERS

WELID. DATE PARAMETER PREAX RESULT UNITS UPPER 86% LOWER 26%
CONFIDENCE UMIT CONFDENCE LIMIT

Mwzo 16-Jun-84 SODIUM, DISSOLVED 6400 wglL 212143

MW20 14-Sep-84 SODIUM, DISSOLVED 110000 UG 212143

MwW21p 17-Dac-83 SODIUM, DISSCLVED 280000 uglL 212143

MW21P 18-Mar-84 SODIIM, DISSOLVED 27000 ugll 212143

MwW21p 16-JurrB4 SCDIUM, DISSOLVED 330000 uglL 212143

Mw21p 14-Sep-B4 SODIUM, DISSOLVED 340000 UGA 212143

MW22P 18-Dec-83 SODIUM, DISSOLVED 470000 wilL 212143

MW22P 16-Mar-84 SODIUM, DISSOLVED 470000 wglL 212143

MwW22P 18-Jur-84 SODIUM, DISSOLVED BEOCO0 wlL 212143

MW22P 14-5ep-84 SODIUM, DISSOLVED B00000 UGA 212143

MW20 16-Dec-83 SULFATE 870 mglL 1613

MW20 18-Mw-84 SULFATE 780 mgll 1613

MW20 18-Jun-84 SULFATE 38 moL 1813

MW20 14-Sep-84 SULFATE 760 MGL 1613

MW21ipP 17-Deac-83 SULFATE 450 mall 1813

MW21P 16-Mear-04 SULFATE 470 molL 1613

MW21p 16-Jun-84 SULFATE 330 mgi. 1613

MW21P 14-Sep-04 SULFATE 470 MG 1813

MWwz22p 18-Dec-83 SULFATE 33¢ mgiL 1613

Mw22p 16-Mar-84 SULFATE 340 mgiL 1613

MW22P 16-Jun-94 SULFATE 320 mgl 1613

Mwzap 14-Sep-84 SULFATE 300 MGA. 1613

MW20 14-Sep-84 SULFIDE < i MGA 3.2

Mw21pP 14-Sep-924 SULFDE 1.3 MGA 3.2

MW22P 14-Sep-84 SULFDE < i MGL 3.2

MW20 16-Dec-83 SULFHDE, TOTAL < 1 mgll 3.2

MW20 18-Mar-84 SULFIDE, TOTAL < 1 mgil 3.2

MwW20 18-Jur-84 SULADE, TOTAL 1.2 mglL 3.2

MwW21p 17-D+¢-83 SULFIDE, TOTAL < 1 mgh 3.2

Mw21P 18-Mer-B4 SULFIDE, TOTAL < 1 mgh 3.2

Mw21p 16-Jun-84 SULFIDE, TOTAL 2 mgh 3.2

MW22P 18-Dec-93 SULFIDE, TCTAL 3.2 mgh 3.2

Mw2zP 16-Mar-24 SULFIDE, TOTAL 1 mgfL 3.2

MW22P 16-Jur-84 SULRDE, TOTAL 1.8 mgfl 3.2

MW20 18-Dec-93 THALLIUM, DISSCLVED < 3 mglL

MW21P 17-Dec-83 THALLIUM, DISSOLVED < 3 mgil

MW22p 16-Dec-8#3 THALLIUM, DISSCLVED < 3 mpnL

MW20 18-Dec-83 TIN, DISSOLVED < B00 uglL

MW20 16-Mar-84 TiN, DISSOLVED < 600 uglL

MW20 18-Jun-B4 TIN, DISSOLVED < 600 ug/L

MW20 14-Sep-84 TIN, DISSOLVED < 600 UG

MW21P 17-Dec-B3 TIN, DISSOLVED < 600 uwglL

MW21P 16-Mar-84 TIN, BISSOLVED < 800 wgil

MW21P 18-Jun-84 TIN, DISSCLVED < BOC wgll

MW21p 14-Sep-94 TIN, ISSOLVED < BOO LG

Mwz22¢ 16-Dec-83 TIN, DISSOLVED < BCO woi

Mw2ze 16-Mar-84 TIN, DISSOLVED < BCO wyfi

Mw22p 16-Jurn-84 TIN, DISSOLVED < BCO wgl

MW22pP 14-Sep-84 TIN, DISSOLVED < BOO UGH.

Proportions Test 12 12

Ho. of Background Datects [x) 0

Na. of Background Samples in] 14

Propertion of Detacts (Pul 0.00

Ns, of Downgradient Detects {y) 0

No, of Downgradient Samples (m} 12

Proportion of Datacts {Pd) 0.00

Standard of Error ¢.0000

Z Statistic (Z) ERRA No Difference

MW20 16-Doc-83 TOTAL ORGANIC CARBON AS NPOC 31 mgft 36

MW20 18-Ma-B4 TOTAL CRGANIC CARBON AS NPOC 4.4 gl 36

MWz 18-Jur-84 TOTAL CRGANIC CARBON AS NPOC 0.34 mgil 36

MW20 14-Sep-84 TOTAL CRGANIC CARBON AS NPOC 7.8 MGA 36

MW21P 17-Dec-03 TOTAL CAGANIC CARBON AS NPOC 1.8 mg. 36

MW21P 18-Mar-84 TOTAL ORGANIC CARBON AS NPOC 2.3 mpiL an

MW21P 18-Jun-84 TOTAL ORGANIC CARBON AS NPOC 2.4 mglL 36

MW21P 14-5ep-84 TOTAL ORGANIC CARBON AS NPOC 43 MG 36

MWZ2P 18-Dec-83 TOTAL ORGANIC CARBON AS NPOC 2.8 mglL ]|

MW22pP 16-Mar-84 TOTAL ORGANIC CARBON AS NPOC 2.4 mg/L 34

Mw22p 168-Jun-i4 TOTAL OROANIC CARBON AS NPOC 3.1 mglL kI:]

Ywa2zp 14-Sep-84 TOTAL ORGANIC CARBON AS NPOC 26 MG 36

MW20 16-Dac-03 TOTAL ORGANIC HALIDES B ug/L 52

MwW20 16-Mar-04 TOTAL ORGANIC HALIDES 30 ue/L 52

MW20 18-Jun-84 TOTAL ORGANIC HALIDES 7.8 ugil 62

CAPROJECTS\ASPASFOSH.wk3; date 11-Nov-84

EXCEEDAKCE?

YES

YES
YES
YES
YES
YES
YES

YES



TABLE E2

COMPARISON OF DOWNGAADIENT AND UPGRADIENT GROUNDWATER QUALITY - SHALE WELLS

AMERICAN STEEL FOUNDRIES
SEBRING FACILTY
DATA FROM ARST FOUR QUARTERS

WELL 1D. DATE PARAMETER PREAX RESULT UNITS
Nao. of Background Samplss in) 14

Proportion of Detects (Pu) Q.14

No. of Downgradient Detects ly} 4]

No. of Downgradient Samgples (m) 12

Proportion of Cetects {Pd} 0.00

Standard of Erver 0.1048

Z Statistic (2] 1.3828 No Differencs

MW20 18-Dec-83 NITROGEN, NITRATE < 0.06 mgit
MW20 18-Mar-84 NITROGEN, NITRATE < 0.06 myA.
MW20 18-Jun84 NITROGEN, NITRATE 1.8 mgit
MW20 14-Sep-94 NITROGEN, NITRATE < 0.06 MGA.
MW21P 17-Dec-83 NITROGEN, NITRATE < 0.06 molL
MwW21pP 18-Mar-84 NITROGEN, NITRATE < 0.06 myiL
Mwz1e 18-Jun-984 NITROGEN, NITRATE 2.2 mgiL
MW21P 14-50p-94 NITROGEN, NITRATE 0.56 MGAL
Mwa2p 18-Dec-83 NITROGEN, NITRATE < 0.06 mgll
Mwaap 16-Mar-84 NITROGEN, NITRATE < 0.06 mgiL
MW22p 16-Jurr84 NITROGEN, NITRATE < 0.06 mgiL
MW22P 14-Sep-84 NITROGEN, NITRATE < 0.6 MG
MwW20 18-Dec-83 PHENOLICS, TOTAL RECOVERABLE < 0.01 mglL
MW20 18-Mar-84 PHENOUICS, TOTAL RECOVERABLE < Q.01 mgl
MW20 16-Jun-84 PHENOLICS, TOTAL RECOVERABLE 0.01 mgit
Mw20 14-Sep-94 PHENOLICS, TOTAL RECOVERABLE 0.011 MGAL
MW214P 17-Dac-83 PHENOLICS, TOTAL RECOVERABLE < 0.01 mgiL
MW21FP 16-Mar-94 PHENOLICS, TOTAL RECOVERABLE < 0.01 mgiL
MW21P 16-Jun-84 PHENOLICS, TOTAL RECOVERABLE < 0.01 mgA
MW21F 14-Sep-94 PHENOLICS, TOTAL RECOVERABLE 0.016 MGA
MwW22p 18-Dec-93 PHENOLICS, TOTAL RECOVERASBLE < 0.01 mo/.
Mwz2p 16-Mar-94 PHENOLICS, TOTAL RECOVERABLE < 0.0% mgiL
Mw22p 16-Jun-94 PHENOLICS, TOTAL RECOVERABLE < 0,01 mgiL
MW228 14-Sep-84 PHENOLICS, TOTAL RECOVERABLE < 0.01 MG
MW20 16-Dac 83 SELENIUM, DISSOLVED < 3 ugft
MwW2e 18-Mar-84 SELENIUM, DISSOLVED < 12 ugll
MW20 16-Jun-84 SELENIUM, DISSOLVED < 3w
MwW20 14-5ap-94 SELENIUM, DISSOLVED < 6 UGL
MW21P 17-Dec-983 SELEN]UM, DISSOLVED < 3 ugll
MW21P 18-Mar-B4 SELENiUM, DISSOLVED < 12 ugll
MW21P 18-Jun-84 SELENIUM, DISSOLVED < 3 ugfl
MW21P 14-Sap-84 SELENIUM, DISSOLVED < 8 UG
Mw22p 16-Dec-93 SELENIUM, DISSOLVED < 3ught
Mwz2P 16-Mar-94 SELENIUM, DISSOLVED < 12 it
MWZ22P 16-Jun-94 SELENIUM, DISSOLVED < 3wl
MW22p 14-Sap-84 SELENIUM, GiSSOLVEDR < 8 UG/
Proportions Test 12 12

Mo, of Backgrowunkt Detects {x) o]

Ho. of Background Samples {n} 14

Proportion of Detects (Pu} 0,00

HNo. of Downgradient Detects (y) o]

Ne. of Downgradient Ssmples {m) 12

Proportion of Detects (Pd) 0.00

Standacd of Error 0.0000

Z Statistic {Z} ERR No Differenca

MwW20 16-Dec-93 SILVER, DISSOLVED < 1 ugll
MWz 18-Mar-94 SILVER, DISSOLVED < 1 ugll
MW20 16-Jun-94 SH.VER, DISSOLVED < 1 ugll
MW20 14-Sep-94 SILVER, DISSOLVED < 1 UG
MW21P 17-Dec-93 SILVER, DISSGLVED < 1 ugll
MW21P 16-Mar-84 SILVER, DISSCLVED < 1 uglL
MW21P 18-Jun-84 SILVER, DISSOLVED < 1wt
MW21P 14-Sep-84 SILVER, DISSOLVED < 1 UG
MW22zpP 18-Dec-83 SILVER, DISSOLVED < 1 ugiL
MWazp 16-Mar-24 SILVER, DISSOLVED < 1 uglL
Mw2zp 16-Jun-84 SILVER, DISSOLVED < 1 uglt
Mw22p 14-Sep-84 SILVER, DISSOLVED < 1 UG
Proportions Test 12 12

No. of Background Dstacts (x) 4]

Mo, of Background Ssmplas (n) 14

Propertion of Detects (Pu} 0.00

No. of Downgradient Detacts y} Q

No. of Downgrediant Samples (m) 12

Proportion of Detecta (Pd) 0.00

Standerd of Errer ©,0000

Z Statiatic (7} ERR

MW20 18-Dec-83 SODIUM, DISSOLVED 89000 ugll
MW20 16-Mar-84 SODIUM, DISSOLVED 89000 uglL

CAPROJECTS\ASPASFDSH. wk3; date 11-Nov-24

UPPER 96 % LOWER 96%
CONADENCE LIWMT CONFDENCE LMIT EXCEEDANCE?

2.2
2.2
2.2
2.2
2.2
2.2
2.2
2.2
2.2
2.2
2.2
2.2

0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2

212143
212143



TABLE E2

COMPARISON OF DOWNGRADIENT AND UPGRADIENT GROUNDWATER QUALITY - BHALE WELLS

WELL ID. DATE PARAMETER

MW20 16-Jun-84 IRON, DISSOLVED
MwW20 14-Sep-14 IRON, DISSOLVED
MW21P 17-Dec-23 IRON, DISSOLVED
MW21P 18-Mar-84 IRON, DISSOLVED
MW21P 18-Jun-84 IRCN, DISSOLVED
MW21P 14-Sap-84 |IRON, DISSOLVED
Mw22p 16-Dec-93 IRON, DISSOLVED
Mwa2p 16-Mw-84 IRON, DISSOLVED
MWwW2azp 18-Jun-84 IRON, DISSOLVED
Mwaz2e 14-Sep-84 IRON, DISSOLVED
MW20 18-Dec-03 LEAD, DISSOLVED
Mwz20 16-Mar-04 LEAD, DISSOLVED
MW20 16-Jur-94 LEAD, DISSOLVED
MwW20 14-S+p-24 LEAD, DISSOLVED
MW21P 17-Dec-93 LEAD, DISSOLVED
MW21P 16-Mar-84 LEAD, DISSCLVED
MW21P 18-Jun-84 LEAD, DISSOLVED
MW21P 14-Sep-84 LEAD, DISSOLVED
Mwazp 18-Dec¢-83 LEAD, DISSOLVED
Mwzap 16-Mar-84 LEAD, DISSOLVED
Mwa22p 18-~Jur-84 LEAD, DISSOLVED
Mw22pP 14-Sep-84 LEAD, DISSOLVED

Proportions Test

No. of Background Datects )
No. of Background Samples {n)
Proportion of Detects (Pu)

Ne. of Dewngredisnt Detects {y}
Ne. of Dewngradiant Samples {m)
Praportion of Detects {Pd}
Standard of Error

Z Statistic {2)

Mw20 18-Dec-83 MANGANESE, DISSCLVED
MW20 16-Mar-84 MANGANESE, DISSOLVED
MW20 18-Jun-84 MANGANESE, DISSOLVED
MW20 14-Sep-94 MANGANESE, DISSOLVED
MW21P 17-Deoc-93 MANGANESE, DISSOLVED
Mw21p 16-Mar-94 MANGANESE, DISSOLVED
MW21P 16-Jun-94 MANGANESE, DISSOLVED
MW21P 14-Sep-84 MANGANESE, DISSOLVED
MWw2zp 18-Dec-83 MANGANESE, DISSOLVED
Mw22pP 16-Mas-84 MANGAMNESE, DISSOLVED
MW22P 18-Jur-B4 MANGANESE, DISSOLVED
MW22P 14-Sap-04 MANGANESE, DISSOLVED
Mwzo 16-D2c-83 MERCURY, DISSOLVED
Mwzo 18-Mar-84 MERCURY, DISSOLVED
Mw20 16-Jur-84 MERCURY, DISSOLVED
MW20 14-Sep-94 MERCURY, DISSOLVED
MW21P 17-Dec-93 MERCURY, DISSOLVED
MW21P 18-Mar-984 MERGURY, DISSOLVED
MwW21P 16-Jurr94 MERCURY, DISSOLVED
MW21P 14-Sep-94 MERCURY, DISSOLVED
Mwa2p 18-Dec-83 MERCURY, DISSOLVED
Mw2re 16-Mar-84 MERCURY, DISSOLVED
MW22p 16-Jun-84 MERCURY, DISSOLVED
MWzzp 14-Sep-94 MERCURY, DISSOLVED

Proportions Tesat

No, of Background Datects ix)
No, of Background Samples in}
Propartion of Datects (Pu}

Na. of Downgradient Detacts {y}
MNo. of Downgradient Samplos Im)
Propartion ¢f Datects (Pd)
Standerd of Error

Z Suatistic (Z)

MwW20 18-Dec-83 NICKEL, DISSOLVED
MW2e 16-Maer-84 NICKEL, DISSOLVED
MWzo 18-Jur-84 NICKEL, DISSOLVED
MW20 14-Sap-84 NICKEL, DISSOLVED
Mw21p 17-Dec-93 NICKEL, DISSOLVED
MW21P 16-Mar-84 NICKEL, DISSOLVED
MW21P 16-Jun-B4 NICKEL, DISSOLVED
MW21P 14-Sep-84 NICKEL, DISSOLVED

‘Wa2zp 16-Dec-93 NICKEL, DISSOLVED

N22P 16-M ar-84 NICKEL, DISSOLVED
Mw22p 18-Jur-84 NICKEL, DISSOLVED
Mwa22p 14-5ep-84 NICKEL, DISSOLVED
Proportione Test
No. of Background Detects (x}

C:\PROJECTS\ASPASFDSH.wk3; date 11-Nov-84

AMERICAN 8TEEL FOUNDRIES
SEBRING FACIUTY
DATA FROM RARST FOUA QUARTERS

PREAX RESULT LTS
< 100 ugilL
18000 UGA.
100 wgll
100 wk
100wk
2300 UG
B30 ugfil
100 ugll
160 ugll
180 UGA

AAA

AA

3 gt
3 ugL
3 ugll
3 UGL
3 ugll
3wl
3wl
3 UGL
3 ughh
3 ugl
3 uglL
8 UGL
12 12

AAAANAANAANAAANA

14
0.00

12

0.00

0.0000
ERR Na Diffarenca

10000 ug/l
B200 ugiL
800 uglL
B300 UGA
37 it
21 wiL
36 woll
88 UGN
48 voll
19 woll
8.4 uglL
22 UG

0.2 ugL
0.2 ugll
Q.2 uglL
9.2 UGA
0.2 il
0.2 uigh
0.2 uglL
0.2 UGA
0.2 ugll
0.2 ugl
0.2 ughL
0.2 LGA

12 12

AAAAAAAAAAARN

Q

14

0.00

0

12

0.00

0.0000
ERR No Differanca

40 ugl
40 wil
4Q ug/l
40 BGA
40 ugit
40 Wil
40 ugl
40 UG
40 wgll
40 wll
40 wgfl
40 UGA

AAMAAAAAAAAARN

URPER #6% LOWER 96%
COMNSIDENCE UMIT CONFIDENCE UMY EXCEEDANCE?
30836
30836
30836
30836
30836
30836
30836
30835
30836
30836

2748 Nes
2743:3'
z748

2748 —— Deg
2748

2748

2748

2748

2748

2748

2748

2748



TABLE E2
COMPARISON OF DOWNGRAIHENT AND UPGRADIENT GROUNDWATER QUALITY - SHALE WELLS
AMERICAN STEEL FOUNDRIES
BEBRING FACIUTY
DATA FROM FARST FOUR QUARTERS

WELL tD. DATE PARAMETER PREAX RESULT UNITE UPPER 96% LOWER 86%
CONFIDENGE LIMIT CONFIDENCE LMIT EXCEEDANCE?

MW20 14-Sep-84 TOTAL ORGANIC HALIDES 6.8 UGK 52

MW21pP 17-Dec-83 TOTAIL ORGANIC HALIDES 11wl B2

Mw21P 18-Mar-84 TOTAL ORGANIC HALIDES < 5 ugl 62

MW21P 168-Jun-984 TOTAL ORGANIC HALIDES 8.2 ugll 62

MW21P 14-S0p-84 TOTAL ORGANIC HALIDES 59 UGA B2 NES

Mw22P 16-Dec-83 TOTAL ORGANIC HALIDES < € uglL 62

MW22p 16-Mar-04 TOTAL ORGANIC HALIDES 17 it 62

Mwz2P 16-Jur-04 TOTAL ORGANIC HALIDES 7.2 vgit 52

Mwz2P 14-Sep-D4 TOTAL ORGANIC HALIDES 7.4 UGL 62

MW20 16-Dec-83 VANADIUM, DISSOLVED < 60 Ul

MW21p 17-Doc-83 VANADIUM, DISSOLVED < §0 ugll

MwW22P 16-Doc-83 VANADIUM, DISSOLVED < 0 uglL

MW20 16-Dec-93 ZINC, DISSOLVED < 20 wl. 168

MW20 18-Mar-94 ZINC, DISSOLVED < 20 wg. 168

MW20 16-Jun-94 ZINC, DISSOLVED < 20 wgil. 169

MW20 14-Sap-94 ZINC, DISSOLVED 21 UG 168

MW21pP 17-Dec-83 ZINC, DISSOLVED < 20 wght 169

Mw21P 1B-Mar-84 ZINC, DISSOLVED < 20 uglL 168

Mwz1p 16-Jun-84 ZINC, DISSOLVED < 20 ugll 169

MWz1P 14-Sep-94 ZINC, DISSOLVED < 20 UG 168

MW22P 18-Dec-93 ZINC, DISSOLVED o< 20 wyiL 168

MW22P 16-Mar-894 ZINC, DISSOLVED < 20 ugll. 168

MW22P 16-Jun-84 ZINC, DISSOLVED < 20 ugll 169

MwW22p 14+Sep-B4 ZINC, DISSOLVED 35 UG 168

MW20 18-Dec-83 pH, FIELD 8,6 SU 8.7 2.0

MW20 16-Mar-B4 pH, FELD 6.7 sU 2.7 2.0

MW20 18-Jur94 pH, FIELD 6.5 5U 2.7 20

MW21P 17-Dec-93 pH, FIELD 7.8 U 8.7 2.0

MW21P 18-Mar-84 pH, FIELD 75U 9.7 2.0

MW21P 16-Jur84 pH, FIELD 7.5 sU 8.7 2.0

Mw22pP 16Dec-83 ph, FIELD 8.2 SU 8.7 2.0

MwW22P 16-Mer-84 pH, FIELD 7.3 st 8.7 2,0

MwW22P 16-Jun-84 pH, FIELD B.1 SU 9.7 20

Mw20 14.5ep-84 pH, FIELD 6.6 SU 9.7 2.6

MwW21pP 14-Ssp-84 pH, FIELD 6.4 SU 8.7 2.0

Mwz22pP 14-Sep-84 pH, FIELD 8.1 SU 8.7 2.0

C\PROJECTS\ASPASFOSH.wk3; date 11-Nov-84



Table E-3
Calculation of Telerance Intervals
For Sidegradient Well MW-23
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Wall No,

Mw23
MwW23
MW23

Mw23
MW23
MW23
MW23

MW23
MW23
MW23
MW23

MW23
MW23
MW23
MW23

MW23
MW23
MW23
MW23

MW 23
MW23
MW23
MW23

MW23
MW23
M23
Mw23

MW23

MW23
MW23
MW23
MW23

MwW23
MW23
MW23
MW2z3

MW23
MW23
Mw23
Mw23

MW23
MW23

CHAPROJECTSWASAMW23UG14.wk3; date 26-Oct-894

Date Parameter

15-Des-93 ALKALINITY, BICARBONATE
18-Mar-94 ALKALINITY, BICARBONATE
16-Jun-94 ALKALINITY, BICARBONATE

15-Dec-93 ALKALINITY, CARBONATE
18-Mar-94 ALKAUNITY, CAREONATE
16-Jun-94 ALKALINITY, CARBONATE
14-Sep-94 ALKAUNITY, CARBONATE

15-Dac-93 ANTIMONY, DISSOLVED
18-Mar-94 ANTIMCNY, DISSOLVED
18-Jun-94 ANTIMONY, DISSOLVED
14-Sep-84 ANTIMONY, DISSOLVED

15-Dec-93 ARSENIC, DISSOLVED
16-Mar-94 ARSENIC, DISSOLVED
1B8-Jun-94 ARSENIC, DISSOLVED
14-5ep-34 ARSENIC, DISSOLVED

15-Dec-33 BARIUM, DISSOLVED
18-Mar-34 BARIUM, DISSOLVED
168-Jun-94 BARIUM, DISSOLVED
14-Sep-94 BARIUM, DISSOLVED

15-Dec-93 BERYLLIUM, DISSOLVED

15-Dec-83 CADMIUM, DISSOLVED
16-Mar-84 CADMIUM, DISSOLVED
18-Jun-84 CADMIUM, DISSOLVED
14-Sep-94 CADMIUM, DISSOLVED

15-Dec-93 CHLORIDE
1 6-Mar-94 CHLORIDE
16-Jun-894 CHLORIDE
14-Sep-34 CHLORIDE

14-Sep-94 CHLOROFORM

16-Dec-33 CHROMIUM, DISSOLVED
16-Mar-94 CHROMIUM, DISSOLVED
16-Jun-84 CHROMIUM, DISSOLVED
14-Sep-94 CHROMIUM, DISSOLVED

15-Dac-93 COBALT, DISSOLVED
16-Mar-94 COBALT, DISSOLVED
16-Jun-84 COBALT, DISSOLVED
14-Sep-94 COBALT, DISSOLVED

15-Dec-93 CONDUCTANCE, SPECIFIC
16-Mer-94 CONDUCTANCE, SPECIFIC
16-Jun-34 CONDUCTANCE, SPECIFIC
14-Sep-94 CONDUCTANCE, SPECIFIC

15-Dac-83 COPPER, DESSOLVED
16-Mer-84 COPPER, DISSOLVED

TABLE E3
CALCULATION OF TOLERANCE INTERVALS FOR SIDEGRADIENT SPOILS WELL MW-23
AMERICAN STEEL FOUNDRIES
SEBRING FACILITY
DATA FROM FIRST FOUR QUARTEARS

Prefix Result Units Number of MNumber of Number of Percentage of
Results  Non-detects Detects  Non-detects Maan

1680 mgiL
86 mail
76 mail
3 0 3 0% 100.67
20 mgiL
20 mail
20 mgil
34 MGIL

AAA

4 3 1 75% 23.50
10 ugiL
10 ugil
10 ug/l
10 UG/L

AAAA

3 ugit
3 ug/L
3wl
3 UGIL

AAANA

50 ug/l
B0 ug/l
50 ug/L
50 UG/L

AMNAA

A

5 ugfL

0.7 ugiL
4.6 ug/L
< 0.3 ugiL
< 0.3 UG/L
. 4 2 2 50% 1.48
26 mg/l.
240 g/l
87 mg/l
240 MG/L
4 Q 4 0% 148.25
10 UG/L

A

2 ug/L
2ug/L
2 ug/t
2 UG/

AAAA

50 ug/L
50 ugfL
50 ug/L
50 UG/

AAAA

2100 UMHOS/CM
1300 UMHOS/CM
1580 UMHOS/CM
107t UMHOS/CM
4 Q 4 0% 1512.75
< 3 ug/l
< 3 ug/L

Standard
Deviation

42,18

8.06

1.81%

84,26

383.99

T-Velue Lower 95% Upper 95%

7.655

5.145

5.145

5.145

5.145

Confidence Confidence

423

55

0.8

833

3488



TABLE E3
CALCULATION OF TOLERANCE INTERVALS FOR SIDEGRADIENT SPOILS WELL MW-23
AMERICAN STEEL FOUNDRIES
SEBRING FACILITY
DATA FROM FIRST FOUR QUARTERS

Wall No, Date Paramater Prefix Result Units Number of  Number of  Number of Percantage of
Resulte Non-detects Detects  Non-detects Mean
MW23 16-Jun-94 COPPER, DISSOLVED < 3 ugll
MW23 14-5ep-94 COPPER, DISSOLVED < 3 UG/L
MW23 15-Dec-93 CYANIDE, TOTAL 0.01 mg/L
Mwa3s 15-Dec-93 FLUORIDE 0.22 mglL
MW23 16-Mar-94 FLUORIDE 0.12 mg/L
MW23 16-Jun-94 FLUORIDE 0.15 mg/L
MW23 14-Sep-94 FLUORIDE 0.11 MG/L
4 0 4 0% 0.15
MW23 15-Dec-93 IRON, DISSOLVED 11000 ug/L
MW23 18-Mar-94 IRON, DISSOLVED 120 ugfL
MW23 16-Jun-94 IRON, DISSOLVED 17000 ugil,
MW23 14-8sp-94 IRON, DISSOLVED 30000 UG/L
4 ¢] 4 0%  148530.00
MW23 15-Dec-93 LEAD, DISSOLVED < 3 ugll
MW23 18-Mar-34 LEAD, DISSOLVED < 3 ugil
MW23 1 6-Jun-94 LEAD, DISSOLVED < 3 ugll.
MW23 14-Sep-34 LEAD, DISSOLVED < 3 UG/L
MW23 15-Dec-83 MANGANESE, DISSOLVED 5200 ug/L
MW23 15-Mar-34 MANGANESE, DISSOLVED 4400 ug/L
MW23 18-Jun-94 MANGAMNESE, DISSOLVED 4000 ug/L
MW23 14-Sep-24 MANGANESE, DISSOLVED 3700 UG/L
4 0 4 0% 4325.00
MW23 15-Deac-83 MERCURY, DISSOLVED < 0.2 ugll.
MW23 18-Mar-94 MERCURY, DISSOLVED < 0.2 ugil.
Mw23 16-Jun-94 MERCURY, DISSOLVED < 0.2 ugil
Mw23 14-Sep-94 MERCURY, DISSOLVED < 0.2 UGIL
MW23 15-Des-93 NICKEL, DISSOLVED < 40 ugfL
MW23 16-Mar-94 NICKEL, DISSOLVED < 40 ug/L
MW23 18-dun-84 NICKEL, DISSOLVED < 40 ugfL
MW23 14-Sep-34 NICKEL, DISSGLVED < 40 UG/L
MW23 158-0ec-93 NITROGEN, NITRATE < 0,05 mg/fL
MW23 18-Mar-94 NITROGEN, NITRATE 0.22 mgllL
MW23 16-Jun-94 NITROGEN, NITRATE < 0.05 mg/L
MW23 14-Sep-94 NITROGEN, NMITRATE < 0,06 MG/L
MW23 15-Dec-93 PHENOLICS, TOTAL RECOVERABLE < 0,01 mg/L
MW23 16-Mar-34 PHENOLICS, TOTAL RECOVERABLE < 0.01 mg/L
MW23 16-Jun-94 PHENOUICS, TOTAL RECOVERABLE < 0.01 mg/L
MW23 14-Sep-34 PHENOLICS, TOTAL RECOVERABLE < 0.01 MG/L
MwW23 15-Dec-23 SELENIUM, DISSOLVED < 3 ugll
MwW23 16-Mar-24 SELENIUM, DISSCQLVED < 12 ugil
MwW23 16-Jun-34 SELENIUM, DISSOLVED < 3 ugll
MW23 14-Sep-94 SELENIUM, DISSOLVED < & UGIL
MW23 15-Dec-93 SILVER, DISSOLVED < 1 ug/L
W23 16-Mar-94 SILVER, DISSOLVED < 1 ugil.
MW23 16-Jun-94 SILVER, DISSOLVED < 1 ugfl.
WMW23 14-Sep-94 SILVER, DISSOLVED < 1 UG/L

C:\PROJECTS\ASFIMW23UG1 4.wk3; date 26-0ct-94

Standard
Deviation

0.04

10788.08

562,82

T-Velue Lower 95% Upper 95%
Confd Confid

5,146 0.37
5.145 70035
5.145 T2



Wall No,

Mw23
MW23
MW23
MW23

MW23
MW23
MW23
MW23

Mw23
Mw23
MW23
MW23

MW23

MW23
MWV23
MW23
MW23

MW23
MW23
MW23
MW23

MW23
MW23
MW23
MW2Z3

MW23

MW23
MW23
MW23
MwW23

MW23
MW23
MW23
MW23

CAPROJECTSVASFMW23UGT1 4, wk3; date 26-0ct-84

TABLE E3

CALCULATION OF TOLERANCE INTERVALS FOR SIDEGRADIENT SPOILS WELL MW-23

Date Parameter Prefix Result Units
18-Dac-93 SODIUM, DISSOLVED 41000 ug/L
16-Mar-94 SODIUM, DISSOLVED 12000 ug/l
16-Jun-94 SODIUM, DISSOLVED 17000 ug/L
14-Sep-94 SODIUM, DISSOLVED 8800 UG/L
15-Dec-23 SULFATE 1200 mg/L
18-Mar-24 SULFATE 280 mg/L
16-Jun-34 SULFATE 750 mg/L
14-Sep-34 SULFATE 170 MG/
14-Sep-34 SULFIDE < 1 MG/L
15-Dec-23 SULFIDE, TOTAL < 1 mg/L
16-Mar-94 SULFIDE, TOTAL < 1 mg/L
16-Jun-94 SULRDE, TOTAL < 1 mgil.
15-Dec-93 THALLIUM, DISSOLVED < 3 mgil.
15-Dec-33 TIN, DISSOLVED < 500 ug/L
16-Mar-34 TiN, DISSOLVED < 500 ug/L
16-Jun-24 TiN, DISSOLVED < 500 ug/L
14-Sep-24 TIN, DISSOLVED < 500 UG/L
15-Dac-93 TOTAL CRGANIC CARBON AS NPOC 1.1 mgiL
16-Mer-34 TOTAL ORGANIC CARBON AS NPOC 0.66 mg/L
16-Jun-94 TOTAL ORGANIC CARBON AS NPOC 0.77 mgiL
14-Sep-94 TOTAL ORGANIC CARBON AS NPOC 1.2 MG/L
15-Dec-33 TOTAL ORGANIC HALIDES < B ug/t.
16-Mar-84 TOTAL ORGANIC HALIDES < 5 ugll
18-Jun-94 TOTAL ORGANIC HALIDES 8.3 ug/l.
14-Sep-94 TOTAL ORGANIC HALIDES 11 UG/L
15-Dec-93 VANADIUM, DISSOLVED < 80 ug/L
15-Dac-93 ZINC, DISSOLVED < 20 uglL
16-Mar-94 ZINC, DISSOLVED 21 ug/l
16-Jun-84 ZINC, DISSOLVED 46 ug/L
14-Sep-94 ZINC, DISSOLVED 59 UG/L
15-Dec-93 pH, FIELD 6.9 SU
16-Mar-94 pM, FIELD 35U
18-Jun-84 pH, FIELD 6.4 SU
14-Sep-94 pH, FIELD 6.2 5U

AMERICAN STEEL FOUNDRIES
SEBRING FACRITY
DATA FROM FIRST FOUR QUARTERS

Number of Number of Number of Percentage of

Rasultz  Non-detocts Detects  Non-detects
4 0 4 0%
4 o} 4 0%
4 0 4 0%
4 1 3 25%
4 0 4 0%

19700,00

800,00

0.93

36.50

5.66

Standard T-Value Lower 95% Upper 95%

Deviation Confid Confid
12640.02 5.145 84733
408.21 5.145 2705
0.22 5,145 2.1
16.65 B.145 122
1.55 5.145  -2.30814 13.6



Table E-4
Comparison of Downgradient and
Sidegradient Groundwater Quality - Spoils Wells
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TABLE E4
COMPARISON OF DOWNGRADIENT AND SIDEGRADIENT GROUNDWATER QUALITY - SPOILS WELLS
AMERICAN STEEL FOUNDRIES
SEERING FACILITY
DATA FROM FIRST FOUR QUARTERS

WELL 1D, DATE PARAMETER PREFIX RESULT UNITS UPPER 95% LOWER 95%
CONFIDENCE LUMIT CONFIDENCE LIMIT EXCEEDANCE?

MWO4A 18-Dec-93 ALKALINITY, BICARBONATE 350 mo/i 423

MWO4A 15-Mar-24 ALKALINITY, BICARBONATE 480 mg/L 423 YES

MWO4A 18-Jun-94 ALKAUNITY, BICARBONATE 450 myg/L 423 YES

MW13 15-Dec-93 ALKAUNITY, BICARBONATE 76 mgiL 423

MW13 16-Mar-894 ALKALINITY, BICARBONATE 44 mglL 423

MW13 15-Jun-84 ALKALINITY, BICARBONATE 42 mg/L 423

MW21 16-Dac-93 ALKALINITY, BICARBONATE 360 mgiL 423

MW21 16-Mar-84 ALKAUNITY, BICARBONATE 360 mgll 423

MwW21 17-Jun-94 ALKALINITY, BICARBONATE 360 mgit. 423

MwW22 15-Dec-93 ALKALINITY, BICARBONATE 150 mg/L 423

Mw22 1B-Mar-94 ALKALINITY, BECARBONATE 130 mgilL : 423

MwW22 16-Jun-84 ALKALINITY, BECARBONATE 160 mail 423

MWOEA 16-Dac-93 ALKALINITY, CARBONATE < 20 mgiL 55

MWO4A 15-Mar-34 ALKALINITY, CARBONATE < 20 mgiL 65

MWO4A 16-Jun-24 ALKAUNITY, CARBONATE < 20 mygll 65

MWC4A 14-Sep-94 ALKALINITY, CARBONATE 420 MG/L 5153 YES

MWia 156-Dec-93 ALKALINITY, CARBONATE < 20 mg/L 55

MW13 15-Mar-94 ALKALINITY, CARBONATE < 20 mglt 55

MW13 15-Jun-94 ALKALINITY, CARBONATE < 20 mgll. 55

MW13 14-Sep-24 ALKALINITY, CARBONATE < 20 MG/L 56

MwW21 18-Dec-93 ALKALINITY, CARBONATE < 20 malL 65

MwW21 15-Mar-94 ALKALINITY, CARBONATE < 20 mg/L 55

Mw21 17-Jun-94 ALKALINITY, CARBONATE < 20 mg/L 55

Mw21 14-Sap-94 ALKALINITY, CARBONATE 350 MG/L 55 YES

MwW22 15-Dac-93 ALKALINITY, CARBONATE < 20 mgiL 55

MwW22 15-Mar-84 ALKALINITY, CARBONATE < 20 mgiL 55

Mw22 15-Jun-94 ALKAUNITY, CARBONATE < 20 mgil. 55

MW22 14-Sep-894 ALKALINITY, CARBONATE 140 MGIL 56 YES

Proportions Test 13 18

No. of Background Detects {x} 1

Na. of Background Samples [n) 4

Proportion of Detacts (Pu) 0.25

Na. of Downgradient Detects {y} 3

No. of Downgradient Samgles {m) 16

Proportion of Detects (Pd) 019

Standesrd of Error 0.2236

£ Statistic (Z} 0.2735 No Difference

MWO4A 16-Dec-33 ANTIMONY, DISSOLVED 14 ugiL

MWO04A 15-Mar-34 ANTIMONY, DISSOLVED < 10 ug/l

MWO4A 15-Jun-94 ANTIMONY, DISSOLVED 11 ug/t

MWO4A 14-Sap-94 ANTIMONY, DISSOLVED < 10 UGIL

MWw13 15-Dac-93 ANTIMONY, DISSOLVED < 3ugii

MWI13 15-Mar-94 ANTIMONY, DISSOLVED < 10 ug/L

MW13 15-Jun-94 ANTIMONY, DISSOLVED 12 ug/L

MwW13 14-Sep-84 ANTIMONY, DISSOLVED < 10 UG/L

MW21 16-Dec-33 ANTIMONY, DHSSOLVED < 10 ugiL

MW 21 15-Mar-34 ANTIMONY, DISSOLVED < 10 wy/l

MW21 17-Jun-84 ANTIMONY, DISSOLVED < 10 ug/L

Mw21 14-Sep-94 ANTIMONY, DISSOLVED < 10 UG/L

Mw22 15-Dec-93 ANTIMONY, INSSOLVED < 10 ugfL

MW22 16-Mar-94 ANTIMONY, DISSCLVED < 10 ug/L

MW22 15-Jun-94 ANTIMONY, DISSOLVED < 10 ugdl.

MW 22 14-Sep-94 ANTIMGNY, DISSOLVED < 10 UGIL

MWO4A 18-Dac-93 ARSENIC, DISSOLVED 3.5 ugit

MWO4A 15-Mar-94 ARSENIC, DISSOLVED < 3ug/t

MWO4A 168-Jun-94 ARSENIC, DISSOLVED < 3uglt

MWO4A 14-Sep-34 ARSENIC, DISSOLVED < 3 uGhL

NMW13 15-Dec-93 ARSENIC, DISSOLVED < 10 ug/L

WW13 15-Mar-94 ARSENIC, DISSOLVED < 3ugll

MW13 16-Jun-94 ARSENIC, DISSOLVED < Jugl/l

MW13 14-Sep-94 ARSENIC, DISSOLVED < 3 UG

MW21 16.Dac-33 ARSENIC, DISSOLVED 4.5 ug/L

MW21 15-Mar-24 ARSENIC, DISSOLVED 6.8 ug/l

MW21 1 7-Jun-94 ARSENIC, DISSOLVED 5.9 ug/L

MW21 14-Sep-94 ARSENIC, DISSOLVED 7.8 UG/L

MW22 15-Dec-93 ARSENIC, DISSOLVED < 3 ug/L

MW22 15-Mar-94 ARSENIC, DISSOLVED 5.5 ug/L

MW22 15-Jun-84 ARSENIC, DISSOLVED < 3upll

MwW22 14-Sep-84 ARSENIC, DISSOLVED < 3 UG/

MWO4 A 18-Dec-93 BARWUM, DISSOLVED < 50 ugfL

MWO4 A 15-Mar-94 BARIUM, DISSOLVED < S0 ugiL

MWO4 A 18-Jun-94 BARIUM, DISSOLVED < 50 ugi.

ASFDGSPO.wk3; date 11-Nov-94



TABLE E4

COMPARISON OF DOWNGRADIENT AND SIDEGRADIENT GROUNDWATER QUALITY - SPOILS WELLS

AMERICAN STEEL FOUNDRIES
SEBRING FACILITY
DATA FROM FIRST FOUR QUARTERS

WELL 1D. DATE PARAMETER PREFIX RESULT UNITS
MWO04A 14-Sep-94 BARIUM, DISSOLVED < 50 UG/
MW13 15-Dac-93 BARIUM, DISSOLVED < 50 ugfl.
MW13 16-Mar-94 BARIUM, DISSOLVED < 50 ug/l.
MW13 16-Jun-94 BARIUM, DISSOLVED < 50 ug/L
MW13 14-Sep-84 BARIUM, DISSOLVED < S0 UGHL
MW21 16-Dec-93 BARIUM, DISSOLVED < 50 ugiL
MW21 15-Mar-94 BARIUM, DISSOLVED < 50 ugiL
MW21 17-Jun-94 BARIUM, DISSOLVED < 50 ugll
MW21 14-Sep-84 BARIUM, DISSOLVED < £0 UGIL
MwW22 16-Dec-33 BARIUM, DISSOLVED < 50 ug/L
MW22 15-Mar-94 BARIUM, DISSOLVED < 50 ugil,
MW22 15-Jun-94 BARIUM, DISSOLVED < 50 uglL
MwW22 14-Sep-94 BARIUM, DISSOLVED < 50 UGIL
MWCaA 18-Dec-93 BERYLLUIUM, DISSOLVED < 5 ugil
MW13 15-Dec-93 BERYLLIUM, DISSOLVED < 5 ugit
MW21 16-Dac-93 BERYLLIUM, DISSOLVED < B uglt.
MW22 16.Dec-93 BERYLLIUM, DISSOLVED < 5 uglL
MWO4A +6-Dec-93 CADMIUM, DISSOLVED < 0.3 ugiL
MWO4A 156-Mar-94 CADMIUM, DISSOLVED 0.67 upiL
MWO4A 16-Jun-94 CADMIUM, DISSOLVED < 0.3 ugiL
MWO4A 14-Sep-94 CADMIUM, DISSCLVED < 0.3 UG/
MW13 15-Dec-93 CADMIUM, DISSOLVED 0.96 ug/L
MW13 15-Mar-94 CADMIUM, DISSOLVED 4.3 ug/L
MW 3 15-Jun-94 CADMIUM, DISSOLVED 2.3 ugil
MW13 14-Sep-94 CADMIUM, DISSOLVED 0.96 UGHL
MwW21 16-Dec-93 CADMIUM, DISSOLVED 0.32 ugiL
MW21 15-Mar-94 CADMIUM, DISSOLVED < 0.3 ug/L
MW21 17-Jun-94 CADMIUM, DISSOLVED < 0.3 ugil.
MW21 14-Sap-94 CADMIUM, DISSOLVED 0.35 UGIL
MW22 15-Dec-93 CADMIUM, DISSOLVED < 0.3 uwpiL
MW22 16-Mar-84 CADMIUM, DISSOLVED < 0.3 ugil
Mw22 16-Jun-84 CADMIUM, DISSOLVED < 0.3 ugil
MW22 $4-Sep-94 CADMIUM, DISSOLVED < 0.3 UG/L
MWGO4A 16-Dec-93 CHLORIDE 5.6 mgil
NMWO4A 16-Mar-94 CHLORIDE 15 mall
MWO4A 18-Jun-94 CHLORIDE 8.5 mgiL
MWO4A 14-Sep-94 CHLORIDE 11 MG/L
MW13 15-Dec-93 CHLORIDE 50 mgll
MWi3 15-Mar-94 CHLORIDE 45 mg/L
MW13 16-Jun-94 CHLORIDE 69 mg/l.
MW13 14-Sep-94 CHLORIDE 78 MGIL
W21 16-Dac-93 CHLORIDE 52 mgilL
Mw21 15-Mar-94 CHLORIDE B4 mg/L
MW21 17-Jup-94 CHLORIDE 42 mgiL
MW 21 14-Sep-94 CHLORIDE 60 MGIL
MwW22 15-Dec-93 CHLORIDE 34 mgll.
Mw22 15-Mar-94 CHLORIDE 44 mgil.
MW22 15-Jun-94 CHLORIDE 42 mgil
MW 22 14-Sep-34 CHLORIDE 33 MG/L
MwW13 14-5ep-24 CHLOROFORM < 10 UGIL
MW21 14-Sep-54 CHLOROFORM < 10 UG/L
Mw22 14-50p-94 CHLOROFGRM < 10 UGIL
MWO4A 16-Dec-93 CHROMIUM, DISSOLVED < 2 ugil.
MWO4A 16-Mar-94 CHROMIUM, DISSOLVED < 2 vl
MWO4A 16-Jun-84 CHROMIUM, DISSOLVED < 2 ugll
MWO4A 14-Sap-94 CHROMIUM, DISSOLVED < 2 UGIL
MW13 16-Dec-93 CHROMIUM, DISSOLVED < 2 ugll
MW13 156-Mar-94 CHROMIUM, DISSOLVED < 2 ugll
MW13 15-Jun-94 CHROMIUM, DISSOLVED < 2 ugll.
MWi3 14-Sep-94 CHROMIUM, DISSOLVED < 2 UGIL
MW21 18-Dec-93 CHROMIUM, DISSOLVED < 2 ugllL
MW21 15-Mar-94 CHROMIUM, DISSOLVED < 2 ugll
MwW21 17-Jun-94 CHROMIUM, DISSOLVED < 2 ugll
MW 21 14-Sep-94 CHROMIUM, DISSOLVED < 2 UG/
MW22 15-Dac-93 CHAOMIUM, DISSOLVED < 2 ugll
MwW22 16-Mar-94 CHROMIUM, DISSOLVED < 2 ugll
MW 22 15-Jun-84 CHROMIUM, DISSOLVED < 2 ugil
W22 14-Sap-94 CHROMIUM, DISSOLVED < 2UGIL
MWO4A 18-Dac-93 COBALT, DISSOLVED 46 ug/l
MWO4A 15-Mar-84 COBALT, DISSOLVED 72 ugil
MWO4A 16-Jun-94 COBALT, DISSOLVED 83 ug/l

ASFDGSPO.wk3; dete 11-Nov-94

UPPER 95% LOWER 95%
CONFIDENCE LIMIT CONFIDENCE LIMIT EXCEEDANCE?

10.8
10.8
10.8
10.8
10.8
10.8
10.8
10.8
10.8
0.8
i0.8
0.8
10.8
10.8
10.8
10.8

633
633
633
633
633
633
633
633
633
633
633
633
633
633
633
633



TABLE E4
COMPARISON OF DOWNGRADIENT AND SIDEGRADIENT GROUNDWATER QUALITY - SPOILS WELLS
AMERICAN STEEL FOUNDRIES
SEBRING FACILITY
DATA FROM FIRST FOUR QUARTERS

WELL (D. DATE PARAMETER PREFEX RESULT UNITS UPPER 95% LOWER 95%
CONFIDENCE LIMIT CONFIDENCE LIMIT EXCEEDANCE?

MWO4A 14-Sep-94 COBALT, DISSOLVED < 50 UG/L

MW1i3 15-Dac-93 COBALT, DISSOLVED 120 ugiL

MWi3 15-Mar-84 COBALT, DISSOLVED 100 ug/L

MW13 15-Jun-84 CORALT, DISSOLVED 130 ugil.

MW13 14-Sep-94 COBALT, DISSOLVED 110 UG/L

MW21 18-Dec-893 COBALT, DISSOLVED < 50 ugll

MW21 15-Mar-94 COBALT, DISSOLVED < 50 ug/L

MW21 17-dun-94 COBALT, DISSOLVED < B0 ug/L

MW21 14-Sap-94 COBALT, DISSOLVED < 50 UG/L

MW22 16-Dac-93 COBALT, DISSOLVED < 850 ugiL

MwW22 15-Mar-84 COBALT, DISSOLVED < 50 ugil

MA22 15-Jun-94 COBALTY, DISSOLVED < 50 ug/L

MwW22 14-58p-94 COBALT, DISSOLVED < 50 UG/L

MWO4A 16-Dac-93 CONDUCTANCE, SPECIFIC 2100 UMHOS/CM 3488

MWO04 A 16-Mar-34 CONDUCTANCE, SPECIHC 1690 UMHOS/CM 3488

MWO4A 186-Jun-94 CONDUCTANCE, SPECIFIC 1890 UMHOS/CM 3488

MW13 15-Dac-93 CONDUCTANCE, SPECIFIC 2000 UMHOS/CM 3488

MW13 15-Mar-894 CONDUCTANCE, SPECIFIC 17890 UMROS/CM 3488

MW13 15-Jun-94 CONDUCTANCE, SPECIFIC 2050 UMHOS/CM 3488

MW21 16-Dec-393 CONDUCTANCE, SPECIFIC 2700 UMHOS/CM 3488

MW21 16-Mar-84 CONDUCTANCE, SPECIFIC 2620 UMHOS/CM 3488

MW21 17-Jun-94 CONDUCTANCE, SPECIFIC 2600 UMHOS{CM 3488

MW22 15-Dac-93 CONDUCTANCE, SPECIFIC 1500 UMHOS/CM 3488

Mw22 15-Mar-94 CONDUCTANCE, SPECIFIC 1060 UMHOS/CM 3488

Mw22 18-Jun-84 CONDUCTANCE, SPECIFIC 1340 UMHQS/CM 3488

MWO4A 18-Dec-83 COPPER, DISSOLVED 4,4 ug/L

MWOC4A 15-Mar-94 COPPER, DISSOLVED < 3ugll

MWE4 16-Jun-94 COPPER, DISSOLVED < 3ugit

MWO4A 14-Sep-94 COPPER, DISSOLVED < 3 UG/L

MW13 15-Dec-93 COPPER, DISSOLVED < 3 ugiL

MW13 15-Mar-94 COPPER, DISSOLVED < 3ugil

MW13 16-Jun-34 COPPER, DISSOLVED < 3 ugil

MW13 14-Sep-94 COPPER, DISSOLVED < 3 UGL

MW21 16-Dsc-93 COPPER, DISSOLVED < 3 ugl/l

MW21 15-Mae-94 COPPER, DISSOLVED < 3 upil

w21 17-Jun-94 COPPER, DISSOLVED < 3 ugll

MwW21 14-Sap-94 COPPER, DISSOLVED < 3 UGIL

MW22 15-Dec-33 COPPER, DISSOLVED < 3 ugl/L

MW22 16-Mar-94 COPPER, DISSOLVED < 6.3 uglL

MW22 16-Jun-94 COPPER, DISSOLVED < 3 ugil

MW22 14-Sep-94 COPPER, DISSOLVED < 3 UG

MWO4A 16-Dec-93 CYANIDE, TOTAL < 0.01 mg/L

MW 3 15-Dec-93 CYANIDE, TOTAL < 0.01 mgil.

MW21 16-Dec-83 CYANIDE, TOTAL < 0.01 mgiL

MW22 15-Dec-93 CYANIDE, TOTAL < Q.01 mg/l

MWO4A 16-Dec-93 FLUORIDE Q.17 mgiL 0.37

MWO4A 15-Mar-94 FLUORIDE 0.17 mg/L 0.37

MWOLA 16-Jun-94 FLUORIDE .2 mgil. 0.37

MWO4A 14-Sep-84 FLUORIDE 0.24 MG/L 0.37

MwW13 15-Dec-93 FLUORIDE 0.38 mglL 0.37

MWi3 15-Mar-94 FLUORIDE 0.38 mg/L .37 YES

MW13 15-Jun-94 FLUORIDE 0.84 mg/L 0.37 YES

MW12 14-Sep-94 FLUORIDE 0.88 MG/L ¢.37 YES

MW21 16-Dec-83 FLUORIDE 0.49 mg/L 0.37 YES

MW21 15-Mar-94 FLUORIDE 0.65 mg/L 0.37 YES

MW21 17-dun-94 FLUORIDE 0.85 mygil 0.37 YES

MW21 14-Sep-94 FLUORIDE 0.66 MGJL 0.37 YES

MW22 15-Dec-93 FLUORIDE 0.45 mgit. 0.37 YES

MwW22 15-Mar-94 FLUORIDE 0.66 mgfit 0,37 YES

MwW22 15-Jun-84 FLUORIDE 0.5 mg/iL 0.37 YES

MWZ2 14-Sep-84 FLUORIDE 0.8 MG/L 0.37 YES

MWO4A 16-Dec-93 IRON, DISSOLVED 39000 ug/L 70035

MWO4A 15-Mar-94 {RON, DISSOLVED 14000 ug/L 7003%

MWO4A 168-Jun-94 IRON, DISSOLVED 18000 ugiL 70035

MWO4A 14-Sep-94 IRON, DISSOLVED 4900 UG/L 70035

MW13 15-Dac-93 IHON, DISSOLVED 32000 uwy/L 70035

MW13 15-Mar-94 IRON, DISSOLVED 27000 ug/L 7003%

MW13 15-Jun-94 IRON, DISSOLVED 24000 ugil 70035

MW13 14-Sap-94 IRON, DISSOLVED 30000 UG/L 70035

MW21 16-Dec-93 IRCN, DISSOLVED 35000 ugil 70035

MW21 15-Mar-94 IRON, DISSOLVED 34000 ug/L 70035

MW21 17-Jun-94 IRON, DISSOLVED 35000 ugil 70035
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MW21 14-Sep-94 IRON, DISSOLVED 35000 UGHL 70035

MW22 15-Dec-83 IRON, DISSOLVED 16000 ugiL 70035

MW22 15-Mar-94 IRON, DISSOLVED 15000 ug/L 70035

MW22 15-Jun-94 IRON, DISSOLVED 17000 ug/L 70035

MW22 14-Sep-94 IROHN, DISSOLVED 17000 UG 70035

MWO4A 16-Dec-93 LEAD, DISSOLVED < 3 ugh.

MWO4A 15-Mar-94 LEAD, DISSOLVED < 3ugit.

MWO04A 16-Jun-84 LEAD, DISSOLVED < 3 ugll

MWO4A 14-Sep-84 LEAD, DISSOLVED < 3 UGIL

MWI13 15-Dec-93 LEAD, DISSOLVED < 3 ug/l

MW13 15-Mar-94 LEAD, DISSOLVED < 3 ug/L

MW13 16-Jun-94 LEAD, DISSOLVED < 3 ug/l

MW13 14-Sep-94 LEAD, DISSOLVED < 3 UGIL

MW21 16-Dec-33 LEAD, DISSOLVED < 3 uglL

MW 21 15-Mar-94 LEAD, DISSOLVED < 3 uglL

MW21 17-Jun-94 LEAD, DISSOLVED < 3ugil

MW21 14-Sep-94 LEAD, DISSOLVED < A UG

Mw22 15-Dac-83 LEAD, DISSOLVED < 3 ugll

MW22 16-Mer-94 LEAD, DISSOLVED < 3ugll

MW22 15-Jun-94 LEAD, DISSOLVED < 3 uglL

Mw22 14-Sep-94 LEAD, DISSOLVED < 3 UGIL

MWO4A 168-Dec-93 MANGANESE, DISSOLVED 7600 ugil 7221 YES

MWO4A 15-Mar-94 MANGANESE, DISSOLVED 6200 ugll. 7221

MWO4A 16-Jun-94 MANGANESE, DISSOLVED 5500 ugll. 7229

NMWO4A 14-Sep-94 MANGANESE, DISSOLVED 4000 UG/L 722

MW13 15-Dec-93 MANGANESE, DISSOLVED 13000 ug/L 7221 YES

MW13 15-Mar-94 MANGANESE, DISSOLVED 11000 ug/L 7221 YES

MW13 16-Jun-94 MANGANESE, BISSOLVED 16000 ug/l 7221 YES

MW13 14-Sep-94 MANGANESE, DISSOLVED 12600 UG 7221 YES

MW21 16-Dec-93 MANGANESE, DISSOLVED 13000 ug/L 7221 YES

W21 15-Mar-34 MANGANESE, DISSOLVED 11000 ugil 7221 YES

MW21 17-Jun-84 MANGANESE, DISSOLVED 14000 ug/L 7221 YES

Mw21 14-Sep-34 MANGANESE, DISSOLVED 10000 UGIL 7221 YES

MwW22 15-Dec-53 MANGANESE, DISSOLVED 8000 ug/l 7221 YES

MW 22 15-Mor-94 MANGANESE, DISSOLVED 5900 ug/L 722%

Mw22 15-Jun-94 MANGANESE, DISSOLVED 000 ug/L 7221

MW 22 14-58p-94 MANGANESE, DISSOLVED 5500 UG/L 7221

MWO4A 16-Dec-93 MERCURY, DISSOLVED < 0.2 ugiL

MWO4A 15-Mar-94 MERCURY, DISSOLVED < 0.2 upil

MWO4A 16-Jun-94 MERCURY, DISSOLVED < 0.2 ug/L

MWO4A 14-Sep-94 MERCURY, DISSOLVED < 0.2 UG

MW13 15-Dec-93 MERCURY, DISSOLVEDR < 0.2 ug/l

MW13 16-Mar-94 MERCURY, DISSOLVED < 0,2 ugit,

MW13 15-Jun-94 MERCURY, DISSOLVED < 0.2 ugil,

MW13 14-Sep-94 MERCURY, DISSOLVED < 0.2 UG/L

MW21 16-Dec-93 MERCURY, DISSOLVED < 0.2 ug/l.

Mw21 15-Mar-34 MERCURY, DISSOLVED < 0,2 ugil,

MW21 17-Jun-84 MERCURY, DISSOLVED < 0.2 uglL

MwW21 14-Ssp-24 MERCURY, DISSOLVED < 0.2 UGIL

Mw22 15-Dec-23 MERCURY, DISSOLVED < 0.2 ug/L

MW22 15-Mar-84 MERCURY, DISSOLVED < 0.2 ugiL

MW22 tB-Jun-84 MERCURY, DISSOLVED < 0.2 ug/L

NW22 14-Sep-94 MERCURY, DISSOLVED < 0.2 UG/L

MWO4A 16-Dec-93 NICKEL, DISSOLVED 82 ug/l

MWO4A 15-Mar-94 NICKEL, DISSOLVEDR 78 ug/t.

MWO4A 16-Jun-94 NICKEL, DISSOLVED 59 ug/L

MWO4A 14-Sep-94 NICKEL, DISSOLVED < 40 UGIL

MW13 15-Dec-93 NICKEL, DISSOLVED 160 ugiL

MW13 15-Mar-94 NICKEL, DISSOLVED 150 ugiL

MW13 15-Jun-94 KICKEL, DISSOLVED 210 ug/L

MW13 14-Sap-94 NICKEL, DISSOLVED 160 UGIL

MW21 16-Dec-93 NICKEL, DISSOLVED < 40 ugiL

MW21 15-Mar-94 NICKEL, DISSOLVED < 40 ug/L

MW21 17-Jun-94 NICKEL, DiSSOLVED < 40 ugiL

MW21 14-Sap-94 NICKEL, DISSOLVED < 40 UG

MwW22 165-Deac-93 NICKEL, DISSOLVED 44 ug/l

MW22 15-Mar-94 NICKEL, DISSOLVED < 40 ugiL

Mw22 15-Jun-94 NICKEL, DNSSOLVED < 40 ugit.

MW22 14-Sep-84 NICKEL, DISSOLVED < 40 UGIL,

MWO4A 16-Dac-93 NITROGEN, NITRATE < 0.05 mgiL

MWO4A 15-Mor-84 NITROGEN, NITRATE < 0.5 mglL

MWO4A 16-Jun-34 NITROGEN, NITRATE < 0,05 mglL.
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MWO04A 14-Sep-94 NITROGEN, NITRATE < 0,058 MG/L

MW13 15-Dec-93 MTROGEN, NITRATE < 0.05 mg/L

MW13 16-Mar-94 NITROGEN, NTRATE < 0,05 mg/L

MW13 16-Jun-94 NITROGEN, NITRATE < 0.05 mg/L

MW13 14-S8p-94 NITROGEN, NITHATE < 0.05 MG/L

MW21 16-Dec-93 NITROGEN, NITRATE < 0.05 mgiL

MW21 15-Mar-84 NITROGEN, NITRATE < 0.05 mg/L

MW21 17-Jun-94 NITROGEN, NITRATE < 0.05 mgil

MW21 14-Sep-94 NITROGEN, NITRATE < 0.05 MG/L

MW22 15-Dec-83 NITROGEN, NITRATE < 0.05 mg/L

MW22 15-Mar-94 NITROGEN, NITRATE < 0.05 mgil

MW22 15-Jun-84 NITROGEN, NITRATE < 0.05 mgiL,

MW22 14-Sep-94 NITROGEN, NITRATE < 0.06 MG/L

MWO4A 16-Dec-93 PHENOLICS, TOTAL RECOVERABLE 0.013 mg/l.

MWO4A 15-Mar-94 PHENOLICS, TOTAL RECOVERABLE < 0.01 ma/L

MWO4A 16-Jun-94 PHENGLICS, TOTAL RECOVERABLE < 0.01 mgil.

MWOLA 14-Sap-94 PHENOLICS, TOTAL RECOVERABLE < 0.01 MG/L

MW13 15-Dec-93 PHENQLICS, TOTAL RECOVERABLE < 0.0t mgiL

MW13 15-Mar-84 PHENOLICS, TOTAL RECOVERABLE 0.012 mgil.

MW13 156-Jun-84 PHENOLICS, TOTAL RECOVERABLE 0.02 mgil

MW13 14-Ssp-94 PHENOLICS, TOTAL RECOVERABLE < 0.01 MGIL

MW21 16-Dec-93 PHENOLICS, TOTAL RECOVERABLE < 0.01 mgiL

MW21 15-Mar-94 PHENOLICS, TOTAL RECOVERABLE < 0.01 mgi/L

MW21 17-Jun-84 PHENOLICS, TOTAL RECOVERABLE < 0,01 mgiL

Mw21 14-5ep-94 PHENOLICS, TOTAL RECOVERABLE < 0.01 MG/L

MW22 15-Dee-83 PHENOLICS, TOTAL RECOVERABLE < 0,01 mg/L

MW22 15-Mar-94 PHENOLICS, TOTAL RECOVERABLE < Q.01 mgiL

MwW22 156-Jun-94 PHENOLICS, TOTAL RECOVERABLE 0.011 mgh.

MW22 14-Ssp-94 PHENOLICS, TOTAL RECOVERABLE 0.012 MG/L

MWO4A 16-Dec-93 SELENIUM, DHSSOLVED < 3 ugll

MWO4A 15-Mar-84 SELENIUM, DISSOLVED < 12 ugll

MWO4A 16-Jun-94 SELENIUM, DISSOLVED < 3 ugll

MW04LA 14.Sep-94 SELENIUM, DISSOLVED < 6 UG/L

MW13 15-Dec-93 SELENIUM, DISSOLVED < 3 ugit

MW13 15-Mar-94 SELENIUM, DISSOLVED < 12 ugit

MW13 16-Jun-94 SELENIUM, DISSOLVED < 8 ugil

MW13 14-Sep-94 SELENIUM, DISSOLVED < 8 UG/L

MwW21 16-Dec-93 SELENIUM, DISSOLVED < 3 ugil

MW21 15-Mer-94 SELENIUM, DISSOLVED < 12 ugiL

Mw21 17-Jun-94 SELENIUM, DISSOLVED < 3 ug/ll

MW21 14-Sep-94 SELENIUM, DISSOLVED < 6 UG/L

MW22 15-Dac-93 SELENIUM, DISSOLVED < 3 uglL

MW22 15-Mar-94 SELENIUM, DISSOLVED < 12 uglL

MwW22 15-Jun-94 SELENIUM, DISSOLVED < 6 ugll

MW22 14-Sep-94 SELENIUM, DiSSOLVED < 6 UGA.

MWOAA 16-Dac-93 SILVER, DISSOLVED < 1 ugil

MWOSA 15-Mar-94 SILVER, DISSOLVED < 1 ug/L

MWOLA 16-Jun-94 SILVER, DISSOLVED < 1 ugit.

MWO4A 14-Sep-94 SILVER, DISSOLVED < 1 UGIL

MW13 15-Dac-93 SILVER, DISSOLVED < 1 ugit

MwW13 15-Mar-94 SILVER, DISSOLVED < 1 ugiL

MW13 156-Jun-94 SILVER, DISSOLVED < 1 ugilL

MW13 14-Sep-94 SILVER, DISSOLVED < 1 UGIL

MW21 $6-Dac-93 SILVER, DISSOLVED < 1 ugil

MW21 15-Mar-94 SILVER, DISSOLVED < 1 ugll

MwW21 17-Jun-94 SILVER, DISSOLVED < 1 ugil

MW21 14-Sep-84 SILVER, SS0LVED < 1 UGIL

MW22 15-Dec-93 SILVER, DISSOLVED < 1 ugil

MwW22 15-Mar-94 SILVER, DISSOLVED < 1 ugll

MW22 15-Jun-94 SILVER, DISSOLVED < 1 ugil

MW22 14-58p-94 SILVER, DISSOLVED < 1 UGIL

MWO04A 16-Dac-93 SODIUM, DISSOLVED 31000 ugiL 84733

MWO4A 15-Mar-94 SODIUM, DISSOLVED 31000 wpil 84733

MWOSA 16-Jun-94 SODIUM, DISSOLVED 30000 ug/L 84733

MWO4A 14-Sep-94 SODIUM, DISSOLVED 32000 UG/L 84733

MW13 16-Dac-93 SODIUM, DISSOLVED 37000 ugil 84733

MW13 156-Mar-94 SODIUM, DISSOLVED 33000 ugfL 84733

MW13 15-Jun-94 SODIUM, DISSOLVED 40000 ugil. 84733

MW13 14-Sep-94 SODIUM, DISSOLVED 42000 UG/L 84733

MW21 168-Dec-93 SODIUM, DISSOLVED 130000 ugil B4733 YES

MW21 15-Mar-94 SODIUM, DISSOLVED 130000 ug/L 84733 YES

MW21 17-Jun-84 SODIUM, DISSOLVED 130000 ug/L 84733 YES

MW21 14-Sep-34 SODIUM, DISSOLVED 120000 UG/L 84733 YES
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Mw22 15-Dec-33 SODIUM, DISSOLVED 40000 ug/l 84733

MW22 15-Mar-84 SODIUM, DISSOLVED 38000 uglt. 84732

MW22 15-Jun-84 SODIUM, DISSOLVED 43000 ugft B4733

Mw22 14-Sep-94 SODIUM, DISSOLVED 41000 UG/L 84733

MWO4A 16-Dec-93 SULFATE 870 myiL 2105

MWO4A 15-Mar-94 SULFATE 600 myll. 2705

MWOAA 18-Jun-94 SULFATE 620 mg/L 2705

MWO4A 14-Sap-94 SULFATE 980 MG/L 2705

MW13 15-Doc-93 SULFATE 1100 mg/t 2705

MW13 15-Mar-94 SULFATE 870 mg/L ’ 2708

MW13 15-Jun-94 SULFATE 1100 mgfL 2705

MW13 14-5ap-34 SULFATE 930 MGJL 2705

Mw21 16-Dec-83 SULFATE 1300 mgfL 2705

MW21 16-Mar-34 SULFATE 1200 mgiL 2705

Mw21 17-Jun-94 SULFATE 1200 mgh. 2708

MW21 14-5ep-84 SULFATE 1200 MG/L 2705

Mw22 16-Dac-93 SULFATE 500 mglL 2705

MW22 16-Mar-94 SULFATE 420 mgiL 2705

MW22 16-Jun-94 SULFATE BCO mgl/L 2705

MW22 14-Sep-94 SULFATE 400 MG/L 2706

MWOC44 14-Sap-94 SULFEDE < 1 MGIL

MW13 14-Sep-94 SULFIDE < T MGIL

MW21 14-5ap-94 SULFIDE 4 MG/L

MW22 14-Sep-94 SULFIDE < 1 MGIL

MWO4A 16-Dec-93 SULFIDE, TOTAL < 1 mglL

MWO4 A 15-Mar-84 SULFIDE, TOTAL 1.7 mgiL

MWO4A 16-Jun-84 SULFIDE, TOTAL 2.1 moiL

MW13 15-Dec-93 SULFIDE, TOTAL 2 il

MW13 15-Mer-94 SULFIDE, TOTAL < 1 ma/l

MW13 18-Jun-894 SULFIDE, TOTAL < 1 mgiL

W21 16-Dec-83 SULFIDE, TOTAL 3.1 mail

Mw21 15-Mar-94 SULFIDE, TOTAL < 1 mgil

Mw21 17-Jun-94 SULFIDE, TOTAL < 1 mglb

MW2Z 15-Dec-83 SULFIDE, TOTAL 1.1 mgiL

MW22 15-Mar-84 SULFIDE, TOTAL < 1 mgiL

Mw22 15-Jun-94 SULFIDE, TOTAL < 1 mgll

MWO4A 16-Dac-93 THALLIUM, DISSOLVED < 3 mgiL

MW13 15-Dec-93 THALLIUM, DISSOLVED < 3myll

MW21 16-Dec-93 THALLIUM, DISSOLVED < 3 mg/L

MW22 15-[ec-93 THALEIUM, DISSOLVED < 3 mglk

MWO4A 16-Doc-$3 TIN, DISSOLVED < 500 ug/L

MWO4A 15-Mar-54 TIN, DISSOLVED < 500 ug/l.

MWO4A 16-Jun-94 TIN, DISSOLVED < 500 ug/L

MWO4A 14-Sep-84 TIN, DISSOLVED < 500 UG/L

MW13 15-Dec-33 TIN, DISSOLVED < 500 ug/L

MW13 15-Mar-94 TIN, DISSOLVED < 500 ugiL

MW13 15-Jun-94 TIN, DISSOLVED < 500 ug/L

MW1i3 14-Sep-54 TIN, DISSCLVED < 500 UG/

MW21 16-Dec-33 TIN, DISSOLVED < 500 wolL

MW21 15-Mav-94 TIN, DISSOLVED < 500 ug/l

M1 17-Jun-94 TiN, DISSOLVED < 00 ug/l

MWl 14-Sep-94 TiN, IHSSOLVED < 500 UG/L

MW22 15-Dec-93 TIN, DISSOLVED < 500 ug/l.

Mw22 15-Mar-94 TIN, DISSOLVED < 500 ug/L

Mw22 16-Jun-834 TIN, DISSOLVED < 500 ug/l

MW22 14-Sep-54 TIN, DISSOLVED < 500 UG/L

MWO4A 18-Doc-93 TOTAL ORGANIC CARBON AS NPOC 7 mglL 2.1 YES

MWO4A, 15-Mar-94 TOTAL ORGANIC CARBON AS NPOC 13 mglL 21 YES

MW0o4A 16-Jun-94 TOTAL ORGANIC CARBON AS NPOC 2.4 mg/L 21 YES

MWOo4A 14-Sap-94 TOTAL ORGANIC CARBON AS NPOC 18 MGIL 2.1 YES

MW13 15-Dec-93 TOTAL ORGANIC CARBON AS NPOC 8.2 mg/L 2.1 YES

MW13 15-Mar-94 TOTAL ORGANIC CARBON AS NPOC 4.3 mg/L 2.1 YES

MW13 15-Jun-94 TOTAL ORGANIC CARBON AS NPOC 3.3 moiL 2.1 YES

MW13 14-Sep-94 TOTAL ORGANIC CARBON AS NPOC 24 MGAL 21 YES

MW21 16-Dec-93 TOTAL ORGANIC CARBON AS NPOC 16 mg/L 2.1 YES

MwW21 16-Mar-94 TOTAL ORGANIC CARBON AS NPOC 5.5 mgll 2.1 YES

Mw21 17-Jun-94 TOTAL ORGANIC CARBON AS NPOC 16 mg/L 21 YES

TeNV21 14-Sep-94 TOTAL ORGANIC CARBON AS NPOC 7.4 MGIL 21 YES
waz 15-Dec-33 TOTAL ORGANIC CARBON AS NPOC 27 mgit. 2.1 YES

AW22 15-Mar-84 TOTAL ORGANIC CARBON AS NPOC 3.6 mg/L 2.1 YES

MW22 15-Jun-94 TOTAL ORGANIC CARBON AS NPOC 4 mgfL 21 YES

MW22 14-Sep-94 TOTAL ORGANIC CARBON AS NPOC 23 MG/L 2.1 YES
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MWO4A 16-Dac-93 TOTAL ORGANIC HALIDES < 5 ugll

MWO04A 15-Mar-34 TOTAL ORGANIC HALIDES < 5 ugil

MWGCAA 16-Jun-94 TOTAL ORGANIC HALIDES 5.9 ug/L

MWO4A 14-Sep-94 TOTAL ORGANIC HAUDES < 5 UG

MW13 15-Dac-93 TOTAL ORGANIC HAUDES B.6 ug/L

MW13 16-Mar-94 TOTAL ORGANIC HALIDES < 5 ug/l

MW13 15-Jun-94 TOTAL ORGANIC HALIDES 6.2 ug/l.

MW13 14-5ep-34 TOTAL ORGANIC HALIDES 14 UGIL

MW 21 18-Dec-93 TOTAL ORGANIC HALIDES 13 ugll

MW21 15-Mar-94 TOTAL ORGANIC HALIDES 25 ug/L

MW21 17-Jun-94 TOTAL ORGANIC HALIDES 1C ug/l

MW21 14-Sap-94 TOTAL ORGANIC HALUDES C13 UGIL

MW22 15-Dec-93 TOTAL ORGANIC HAUDES 15 ugfL

MwW22 15-Mar-94 TOTAL ORGANIC HALIDES 9.6 ughl.

MwW22 15-Jun-94 TOTAL ORGANIC HALIDES 12 ugil

Mw22 14-Sep-94 TOTAL ORGANIC HALIDES 17 UG/IL

MWO4A 16-Dec-93 VANADIUM, DISSOLVED < 50 ug/L

MW13 15-Dec-93 VANADIUM, DISSOLVED < S0 ug/L

MW21 16-Dac-93 VANADIUM, DISSOLVED < 50 ug/l

Mw22 15-Dec-93 VANADIUM, DISSOLVED < 50 ug/l

MWO4A 16-Dec-93 ZINC, DISSOLVED 66 ug/L 122

MWO4A 15-Mar-94 ZINC, DISSOLVED 97 ugiL 122

MWGo4A 16-Jun-94 ZINC, DISSOLVED 61 ug/l 122

MWC4A 14-8ep-94 ZINC, DISSOLVED 24 UG/L 122

MW13 15-Dec-93 ZINC, DISSOLVED 250 ugll. 122 YES

MW13 15-Mar-94 ZINC, DISSOLVED 230 ug/L 122 YES

MW13 16-Jun-94 ZINC, DISSOLVED 370 ug/L 122 YES

MW13 14-Sep-94 ZINC, DISSOLVED 240 UGIL 122 YES

MwW21 16-Dec-93 ZINC, DISSOLVED 32 uglt 122

MW21 15-Mar-94 ZINC, DISSCLVED < 20 ugiL 122

MW21 17-Jun-94 ZINC, DISSOLVED 24 ugll 122

MW21 14-Sep-94 ZINC, DISSOLVED 22 UG/L 122

W22 15-Dec-83 ZIiNC, DISSOLVED 40 ug/l 122

MW22 15-Mar-94 ZINC, DISSOLVED < 20 ug/L 122

MW22 15-Jun-94 ZINC, DISSOLVED 25 ugll 122

MW22 14-Sep-94 ZINC, DISSOLVED 21 UGIL 122

MWO4A 16-Dec-893 pH, HELD 6.4 sU 13.6

MWO4A 15-Mar-94 pH, FIELD 6 SU 13.6

MWO4A, 16-Jun-94 pH, FIELD 6.2 51 13.8

MW13 15-Dec-93 pH, FIELD 55U 13.6

MW13 15-Mar-84 pH, FIELD 5.1 s5U 13.6

MW13 15-Jun-94 pH, FIELD 6.4 sU 13.6

MW21 16-Dec-93 pH, FIELD 6.4 5U 13.8

MWZ3 15-Mar-94 pH, FIELD 6.2 5U 13.6

MW21 17-Jun-94 pH, FIELD 6.4 5U 13.8

NMW22 15-Dec-93 pH, FAELD 6.3 SU 13.6

MW22 156-Mar-94 pH, FIELD 5.2 s5U 13.6

MwW22 156-Jun-94 pH, FIELD 6.3 5U 13.6

ASFDGSPO.wk3; dats 11-Nov-34



TABLE 3-2 (CONTINUED}
APPENDIX IX - VOLATILE ORGANIC COMPOUNDS
AND PRACTICAL QUANTITATION LIMITS (PQL's)
FOR METHOD 8240

Compound g/l
2-Hexanone 10
Tetrachloroetheng 5
1,1,2,2-Tetrachloroethane 5
Toluene 5
Chlorobenzene 5
Ethylbenzene 5
Styrene 5
Xylenes, Total 5
Dichlorodifluoromethane 5
Trichiorofiuoromethane 5
Acralein 100
Acrylonitrile 25
{odomethane : 5
3-Chloro-1-propene 5
Acetonitrile 50
2-Chioro-1,3-butadiene 5
Propionitrile 100
Methacrylonitrile 100
Isobutanol 100
Dibromomethane 5
1,2-Dibromoethane 5
1,1,1,2-Tetrachloroethane 5
1,4-Dichloro-2-butene 50
1,2,3-Trichloropropane 5
1,2-Dibromo-3-chloropropane 5

2169.02 0000:RTG:sebr1204.t 3-5
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TABLE 3-2

APPENDIX IX - VOLATILE ORGANIC COMPOUNDS
AND PRACTICAL QUANTITATION LIMITS (PQL's)

FOR METHOD 8240

Compound g/l
Chloromethane 10
Bromomethane 10
Vinyl Chloride 10
Chloroethane 10
Methylene Chloride 5
Acetone 10
Carban Disulfide 5
1,1-Dichloroethene 5
1,1-Dichloroethane 5
1,2-Dichloroethene (total) 5
Chloroform 5
1,2-Dichloroethane 5
2-Butanone 10
1,1,1-Trichloroethane 5
Carbon Tetrachloride 5
Vinyl Acetate 10
Bromodichloromethane 5
1,2-Dichloropropane 5
cis-1,3-Dichloropropene 5
Trichloroethene 5
Dibromochloromethane 5
1,1,2-Trichioroethane 5
Benzene 5
Trans-1,3-Dichloropropene 5
Bromoform 5
4-Methyl-2-Pentanone 10

2169.02 0000:RTG:sebri204.1 3-4




Revised Table 3.3
APPENDIX IX - METALS, METHODS OF ANALYSIS
AND PRACTICAL QUANTITATION LIMITS (PQL's)
Antimony 10 7041
Arsenic® 3 7060
Barium® 50 6010
Cadmium® 0.3 7131
Chromium {total)® 2 7191
Cobalt 50 6010
Copper 3 7211
Lead® 3 7421
Mercury® 0.2 7470,7471
Nickel® 40 6010
Selenium® 3 7740
Siver® 1 7761
Tin 500 RMT Lab Internal
Zinc® 20 6010
Sulfide (total) 1000 9030
Notes:
0 Table originally presented in Groundwater Sampling and Analysis Plan (RMT, 1992}.
Revised based on First Quarter groundwater sampling resulis.
@ Compound or element is found in ASF wastestream.

2169.17:MSZ:ASF0208



TABLE 3-3

APPENDIX IX - METALS, METHODS OF ANALYSIS
AND PRACTICAL QUANTITATION LIMITS (PQL's)

Analyte PQL in SW-846 Method
#g/L
Antimony 10 7041
Arsenic 3 7060
Barium 50 6010
Beryllium 5 6010
Cadmium 0.3 7131
Chromium (total) 2 7191
Cobalt 50 6010
Copper 3 7211
Lead 3 7421
Mercury 0.2 7470,7471
Nickel 40 6010
Selenium 3 7740
Sitver 1 7761
Thallium 3 7841
Tin 200 RMT Lab Internal
Vanadium 50 6010
Zinc 20 6010
Cyanide (total) 10 9012
Suifide (total) 1000 9030
3-6

2169.02 0000:RTG:sebrit204.t
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TABLE 3-5
COMPOUNDS FOUND IN ASF WASTESTREAM
Arsenic’ Lead
Barium Manganese
Cadmium Mercury
Chleride Nickel
Chromium Phenol
Fluoride Selenium
Iron Silver
Sulfate Zinc

2169.02 DOO:RTG:sebr1204.t 3-10




APPENDIX D
ANALYTICAL LABORATORY RESULTS
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ANALYTICAL LABORATORY RESULTS
SEBRING FACILITY
AMERICAN STEEL FOUNDRIES

MW-20 (DUP) FIELD BLANK MW-01A MW-04A MW-13 MW-14
Parameter Units 14-Sep-94 14-Sep-94 14-Sep-94 14-Sep-94 14-Sep-94 14-Sep-94
ALKALINITY, CARBONATE MG/L 290 < 20| 20 420 < 20 200
ANTIMONY, DISSOLVED UG/L | < 10|« 10 (< 10i< 101< 10 i< 10
ARSENIC, DISSOLVED UG/L 3.8|< 3|< 3|< 3 < 3i< 3
BARIUM, DISSOLVED UGHL | < 50 |< 50« 50 |< 50 < 50|« 50
CADMIUM, DISSOLVED UG/L | < 0.3|< 0.3 1.6 < 0.3 0.96 (< 0.3
CHLORIDE MG/L 25 | < 2 270 11 78 26
CHLOROFORM UG/ @< 10 |< 10 1< 10|< 2|< 10|« 10
CHROMIUM, DISSOLVED UG/LL | < 2|« 2 2.5 |« 50|« 2i< 2
COBALT, DISSOLVED UG/L | < 50 |< 50 (< 50 (< 3 110 |< 50
COPPER, DISSOLVED UGL | < 3|< 3 34 0.24 |< 3|< 3
FLUORIDE MG/L 0.46 |< 0.1 0.92 4900 0.88 .34
IRON, DISSOLVED UG/L 18000 | < 100 34000 (< 3 30000 1900
LEAD, DISSOLVED UG/L | < 3i< 3|< 3 4000 (< 3|< 3
MANGANESE, DISSOLVED UG/L 7700 i< 5 2700 |< 0.2 12000 600
MERCURY, DISSOLVED UG/L | < 0.2« 0.2|< 0.2« 40 | < 0.2« 0.2
NICKEL, DISSOLVED UG/L | < 40 | < 40 86|« 0.05 160 [ 40
NITROGEN, NITRATE MG/L | < 0.05 |« 0.05|< 0.25 < 0.01|< 0.05 0.052
PHENOQLICS, TOTAL RECOVERABLE |MG/L | < 0.01 |< 0.01|< 0.01i< 6|< 0.01 0.02
SELEN|UM, DISSOLVED UGILL | < 6(< 6|< 6i< 1< 6i< 6
SILVER, DISSOLVED UG/L | < 11< 1|< 1 32000 < 1< 1
S0ODIUM, DISSOLVED UG/L 110000 | < 500 120000 980 42000 38000
SULFATE MG/L 750 (< 10 b70 < 1 930 1200
SULFIDE MG/L 1.21< 1i< 1< 500 < 1< 1
TIN, DISSOLVED UGL | < 500 < 500 | < 500 18i< 500 < 500
TOTAL ORGANIC CARBON AS NPOC | MG/L 13 1< 0.25 17 |< b 24 9.3
TOTAL ORGANIC HALIDES UG/ 6.8 < 5 17 24 14 62
ZINC, DISSOLVED UG/L | < 20 < 20 150 240 1< 20]

ATHQTR.wk3; date 26-0Oct-94



ANALYTICAL LABORATORY RESULTS

SEBRING FACILITY

AMERICAN STEEL FOUNDRIES

MW-19 MW-19P MW-20 MWw-21 MW-21P MW-22
Parameters Units 14-Sep-94 14-Sep-94 14-Sep-94 14-Sep-94 14-Sep-94 14-Sep-94
ALKALINITY, CARBONATE MG/L | < 20 290 350 380 |< 140
ANTIMONY, DISSOLVED UG/L | < 10 < 10 |< 10|< 10 10
ARSENIC, DISSOLVED UG/L | < 3 < 3 7.8 |< 3k 3
BARIUM, DISSOLVED UG/L | < 50 < 50 i< 50 140 i< 50
CADMIUM, DISSOLVED UG/L 0.66 0.98 0.35 |< 03 < 0.3
CHLORIDE {MG/L 4.8 20 60 160 i< 33
CHLOROFORM UG/L 0.4 < 10 1< 10 |< 10 10
CHROMIUM, DISSOLVED UG/L | < 2 < 21« 2 2i< 2
COBALT, DISSOLVED UG/L | < 50 < 50 < 50 |< 50 |« 50
COPPER, DISSOLVED UG/L 7.7 < 3I< 3 5.6 |< 3
FLUORIDE MG/L [ < 0.1 0.47 0.66 2.9 < 0.6
IRON, DISSOLVED UGIL | < 100 19000 35000 2300 17000
LEAD, DISSOLVED UG/L | < 3 < 3l 3l 3 3
MANGANESE, DISSOLVED UG/L 510 8300 10000 69 < 5500
MERCURY, DISSOLVED UG/L | < 0.2 < 0.2 < 0.2 < 0.2 0.2
NICKEL, DISSOLVED UG/IL | < 40 < 40 i< 40 |< 40 i< 40
NITROGEN, NITRATE MG/L 1.2 < 0.05 < 0.05 0.65 < 0.05
PHENOLICS, TOTAL RECOVERABLE |MG/L 0.011 0.011 < 0.01 0.015 < 0.012
SELENIUM, DISSOLVED UG/L | < 6 < 6 i< 6|< 6 6
SILVER, DISSOLVED UG/L | < 1 < 1< 1< 1< 1
SODIUM, DISSOLVED UG/L 5800 110000 120000 340000 < 41000
SULFATE MG/L 42 750 1200 470 400
SULFIDE MG/L 1.3 < 1 4 1.3 1
TIN, DISSOLVED UG/L | < 500 < 500 < 500 |< 500 < 500
TOTAL ORGANIC CARBON AS NPOC |MG/L 26 7.8 7.4 43 < 23
TOTAL ORGANIC HALIDES UG/L | < b 5.8 13 59 17
ZINC, DISSQLVED UG/ 45 21 22 < 20 21

A4THOTR.wk3; date 26-Oct-94



ANALYTICAL LABORATORY RESULTS

SEBRING FACILITY

AMERICAN STEEL FOUNDRIES

MwW-22p Mw-23
Parameters Units 14-Sep-94 14-Sep-94
ALKALINITY, CARBONATE MG/L 770 34
ANTIMONY, DISSOLVED UG/L < 10 |< 10
ARSENIC, DISSOLVED UG/ (< 3 < 3
BARIUM, DISSOLVED UG/L 140 < 50
CADMIUM, DISSOLVED UG/L |< 0.3« 0.3
CHLORIDE MG/L 63 240
CHLOROFORM UG/L < 10 [< 10
CHROMIUM, DISSCLVED UG < 2|< 2
COBALT, DISSOLVED UG/L < 50 [« 50
COPPER, DISSOLVED UG/lL < 3« 3
FLUORIDE MG/L 9.5 0.1
IRON, DISSOLVED UG/L 190 30000
LEAD, DISSOLVED UG/L |< 6 i< 3
MANGANESE, DISSOLVED UG/L 22 3700
MERCURY, DISSOLVED UG/L (< 0.2 (< 0.2
NICKEL, DISSOLVED UG/L i< 10 |< 40
NITROGEN, NITRATE MG/l < 0.05 |< 0.05
PHENQLICS, TOTAL RECOVERABLE |MG/L |< 0.01 < 0.01%
SELENIUM, DISSOLVED UG/L |< 6|< 6
SILVER, DISSOLVED UG/L i< 1< 1
SODIUM, DISSOLVED UG/L 500000 8800
SULFATE MG/L 300 170
SULFIDE MG/L < 1(< 1
TIN, DISSOLVED UG/L [« B0 (< 500
TOTAL ORGANIC CARBON AS NPOC [MG/L 26 1.2
TOTAL ORGANIC HALIDES UG/ 7.4 11
ZINC, DISSOLVED UG/L 35 59

4THOTR.wk3; date 26-0Oct-94
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Section 1
INTRODUCTION
1.1 Background
The landfill, shown on Figure 1-1, has been in operation for over 20 years as a disposal site
for typical foundry wastes from the Sebring facility, including foundry sand, refractories, slag

material, and sludge from the sand washers and wet dust collectors.

The possibility exists that, during the past 20 years, hazardous electric arc furnace baghouse
dust was intermixed with typical foundry waste and deposited in the landfill. To assess the
possibility that hazardous materials were placed in the landfill and may have impacted the
groundwater quality, ASF has agreed, as part of a consent decree, to perform a groundwater
quality assessment of the site under RCRA 40 CFR Part 265 Subpart F, and Ohio
Administrative Code {OAC) 3745-65, et sed.

1.2 Purpose and Scope

The purpose of this plan is to describe the groundwater sampling and analysis that Amsted
Industries will conduct as part of the routine groundwater quality assessment of the Sebring
facility. This plan replaces the Groundwater Sampling and Analysis, Plan dated March, 1992
which described the initial one year (four quarters) of groundwater quality assessment. All
sampling and analysis procedures performed will conform to procedures contained in USEPA
publication *Test Methods for Evaluation of Solid Waste, SW-846."

i 21891 8:\wpirptiameri202
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GROUNDWATER SAMPLING AND ANALYSIS PLAN DECEMBER 1994

AMERICAN STEEL FOUNDRIES FINAL COPY

This plan will be kept at the Alfiance facility and includes the following:

-

General Sebring facility description

Monitoring well locations and depths

Well installation methods and materials

Sampling equipment and sample collection methods

Sampling frequency and schedule

Sample handling, preservation, shipment, and chain-of-custody procedures
Decontamination methods

Analytical parameters, methods, and detection limits

QA/QC measures

Statistical evaluation criteria

3 2180.18:L\wp\rptiameri1 203
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Section 2
GENERAL FACILITY INFORMATION
2.1 Facllity Name, Location, Contact, and Standard Industrial Code

Name: Amsted Industries, Inc. d.b.a.
American Steel Foundries
Sebring Facility

Location: Lake Park Boulevard and Heacock Road
Smith Township, Mahoning County, Ohio

Contact: Mr. Terry Bradway
Safety and Environmental Manager
American Steel Foundries
1001 East Broadway
Alliance, Ohio 44601
(216) 823-6150 ext. 206
Standard
Industrial Code: 3325

2.2 Site Description

The Sebring facility comprises a total of approximately 14.7 acres. The facility is fenced;
access is from Lake Park Boulevard along Heacock Road as shown on Figure 2-1, which also
shows the approximate limits of waste placement. Wastes have been placed over an area of
about 8 acres and range in thickness from a few feet to more than 45 feet near the

southcentral part of the landfill.

Soils adjacent to the facility generally consist of lean clay and clayey sand. Shale and
siltstone outcrop on the west side of the facility and underlie the facility as well. The area
immediately west and south of the site is the location of the abandoned municipal landfill for |
the village of Sebring. The depth to the water table varies from about 6 feet at the southwest
end of the site to about 50 feet on the north and east sides of the site. Groundwater flows in

a westerly direction.

4 2169, 18:1\wpirptiamer1203
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Section 3
GROUNDWATER MONITORING PROGRAM
3.1 Oblective of the Program

The objective of the groundwater monitoring program is to routinely evaluate whether
hazardous waste or hazardous waste constituents have entered the groundwater, and if so, to
determine their concentration, and rate and extent of migration in the groundwater. In
particular, this program is intended to assess the quality of groundwater at the water table and
in the uppermost part of the bedrock aquifer in the area immediately downgradient of the

landfill to determine if it has been affected by foundry waste materials disposed on-site.

3.2 Monitoring Program

The groundwater monitoring program is summarized on Table 3-1. The program was
developed based on the four quarters of groundwater monitoring conducted pursuant
to the Groundwater Quality Assessment Plan (RMT, 1992) and the rationale for the
program is described in detail in the Groundwater Quality Assessment Report (RMT,
1994). In summary, the groundwater quality assessment consisted of sampling site
monitoring wells on a quarterly basis for one year for the following constituents:

. Major constituents and constituents of concern found in ASF foundry waste

stream as determined by ASF testing programs conducted for various

purposes,

. Constituents previous detected in surface and groundwater at the Sebring
facility.

. Typical foundry waste landfill contaminants.

. Known or suspected adjacent sources of contamination (Tecumseh Pond and

Village of Sebring municipal landfilf).

. Inorganic indicator parameters useful in understanding groundwater.

3] 2168.18:\wp\ipthamer 1203
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Tabie 3-1
PROPOSED GROUNDWATER MONITORING PROGRAM
SEBRING FACILITY
AMERICAN STEEL FOUNDRIES
ALLIANCE, OHIO
Monitoring Wells
Upgradient Downgradient
MW-1A MW-4A
MW-14 MW-12P*
MW-19 MW-13
MW-19P MW-13pP*
MW-23 {sidegradient) MW-21
MW.21P
MW-22
Mw.-22p
MW.-24*
Mw.-25*
Parameters to be Analyzed
Semiannually Annually
Specific Conductance** Chromium
pH** Lead
Temperature** Mercury
Manganese Selenium
Arsenic Silver
Cadmium
Cobalt
Zinc
Nickel
Phenols
fron
Fluoride
Barium

Proposed Monitoring Well

Specific conductance, temperature, and pH will be measured in the field. Water levels will

also be measured at each well in the program on a semiannual basis.

2160, 18:\wpuptiamer 203
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Provisions were made in the Groundwater Quality Assessment Plan to reduce the

parameter list if certain parameters were not detected above the Practical Quantitation Limit
(PQL) during the first quarter of monitoring. The parameter list was reduced subsequent to
the first quarter. In addition, based on the entire four quarters of monitoring, the parameter list
was modified further and the analysis frequency was modified {changed from quarterly to
semiannual with annual analysis for some parameters). The parameter list was reduced to
constituents of concern (metals) and field indicator parameters, {pH, specific conductance,

and temperature).

Groundwater tevels will be monitored on a semiannual basis. At the same time that water

levels are measured the well will be inspected to confirm that well integrity is acceptable.

A statistical and qualitative evaluation of groundwater quaiity will be performed on a
semiannual basis and a report submitted to the Ohio EPA. The statistical procedure is
described in Section 3.5. Groundwater elevation data and analytical data will be appended to

the repon.

3.3 Monitoring Well Locations and Installation

In July 1985, four groundwater monitoring wells and one boring were installed near the landfi
under the direction of Bowser-Morner, Inc., Dayton, Ohio. In August 1991, an additional four
borings and five monitoring wells were installed under the direction of RMT, Inc., to further
define the on-site geology and groundwater flow. Six borings were installed in May 1891 to
obtain geologic information. Monitoring wells MW-18, MW-19P, MW-20, MW-21, MW-21P, MW-
22 and MW-22P were installed under the supervision of RMT in November 1993. The
locations of all the monitoring wells are shown on Figure 2-1. These wells are all constructed
with PVC.

The monitoring well network is designed to evaluate, on a routine basis, whether chemical
constituents of concern have migrated from the landfill into the groundwater and to determine
the concentration of chemicals and rate and extent of migration. Table 3-2 summarizes the
function of each well in the proposed monitoring system. Five wells will be used for
determining background water quality, upgradient or sidegradient of the landfill, and ten wells
will be used to indicate water quality downgradient of the landfill. Proposed well locations are

also shown on Figure 2-1 and groundwater flow direction is Shown on Figure 3-1.

8 216818 \wp\rptiamer1 203
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Proposed well depths range from approximately 35 to 60 teet below ground surface. Each
well will be constructed such that the screen is in the shale (uppermost aquifer). Some of the
existing wells will be used to monitor water levels only as noted in Table 3-2, which

summarizes the function of each existing and propesed well in the monitoring system.

g 2189. 183 wplrptiamer1 203



Table 3-2
MONITORING WELL SYSTEM
SEBRING FACILITY
AMERICAN STEEL FOUNDRIES
% ALLIANCE, OHIO
Well Up Pown Screen Depth in feet Geologic
Pesignation | Gradient | Gradient Length (approximately) Material
(Existing
and Water Water 5 10
Proposed) Quality Level | feet | feet
MW-1 X X X 55 Shale
MW-1A X X X 42 Shale
MW-2 X X X 35 Shale
MW-3 X X X 26 Spoils
MW-4 X X b 32 Spoils
MW-4A X X X X 15 Spoils
MW-12 X X X 36 Sand &
Spoils
MwW-12P X p 4 X X 50* Shale
MW-13 X X X X 38 Spoils
MW-13P X X X X 60* Shale
MW-14 X X X X 62 Shale
MW-19 X X X X 55 Bedrock
MW-19P X X X X 105 Bedrock
MW-20 X X X X 30 Bedrock
MW-21 X X X X 30 Spoils
MW-21P X X X X 85 Bedrock
Mw-22 X X X X 20 Spoils
MW-22P X X X X 35 Spoils
MW-23 Side X X X 35 Spoils
MW-24 X X X X 35* Shale
MW-25 X X X X 55* Shale
NOTES:
* The well screen will be placed in the permeable zone or layer encountered within the shalely bedrock formation
at these approximated depths.

10
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The proposed wells will be constructed with 2-inch diameter, Schedule 80, PVC risers and 5-
foot-long screens. The casing and screens will be joined with threaded flush joints. All pipe

and screens will be factory-cleaned, and delivered individually wrapped, to the site.

The borings for the wells will be drilled using hollow-stemmed augers and clear water rotary
drilling techniques to the approximate depths listed in Table 3-2. Proposed well construction
details are shown on Figure 3-2 and 3-3. Wells MW-24 and MW-25 will be constructed as
shown on Figure 3-2. Wells MW-12P and MW-13P will be constructed as shown on Figure
3-3. Sand ( washed silica or equivalent) will be backfilled around the screen and extended
approximately 2 feet above the top of the well screen. A bentonite pellet seal will be installed
directly above the sand layer. The remaining borehole annulus will be filled with
cement/bentonite grout. A sloping concrete pad will be installed to anchor the protective
casing and to direct surface run-off away from the well. Four-inch (minimum diameter) steel
protective casings equipped with locks will be installed at each well. A 2-foot length of the

casing will be below ground, and about 2.5 feet will be above ground.

The borehole for the manitoring wells will be sampled at 2.5-foot intervals using split-barrel
sampling procedures in soit and soft bedrock, and continuous rock coring (NX or larger) in the
competent bedrock. A geologist or hydrogeologist will be on-site to log and describe the
samples according to the Unified Soil Classification System. The installation methods and
materials will be reported on a well diagram. A sample well construction diagram is included
in Appendix A.
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The following cleaning procedures will be used prior to starting and between wells:

. Augers, drill rods, and other tools and drilling equipment will be cleaned using
a steam-cleaner prior to use at each boring location. Water from a city
potable water supply system will be used for steam-cleaning and for all drilling
procedures.

° While on-site, the augers or other down-hole equipment will not be allowed to
come into contact with surrounding soils prior to use.

. Decontamination will be conducted in a central location in the tandfill and
decontamination water will be contained in the landfill and allowed to infiltrate,

. The soil cuttings will be collected and placed in the landfill.

The wells will be developed by surging and bailing with a PVC hand bailer until pH and
conductivity stabilize within + 0.1 pH units and £100 pmhos/cm. Development will be

documented on the well construction diagrams (Appendix A).

The locations of the wells will be surveyed to an accuracy of 0.01 feet for top of casing
elevations and 0.1 feet for horizontal locations. Locations will be referenced to the on-site

coordinate system.
After development, in-field hydraulic conductivity tests (baildown tests) will be conducted on all
new wells. Hydraulic conductivity values will be calculated using the Bouwer and Rice (1976)

or Cooper, et al. (1967), technique, as appropriate.

3.4 Groundwater Monitoring Parameters

The groundwater samples will be sent to a qualified analytical laboratory. The parameters,
analytical methods, and Practical Quantitation Limits are presented in Table 3-3. The
groundwater level at each monitoring well will be measured prior 1o well purging each time a
sample is obtained. Groundwater sampling and analysis procedures are described in Section
4.
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Table 3-3
PARAMETERS, METHODS OF ANALYSIS AND PRACTICAL QUANTITATION LIMITS

SEBRING FACILITY
AMERICAN STEEL FOUNDRIES
ALLIANCE, OHIO

Parameters SW-846 Practical Quantitation
Analytical Method Limits

pH 9040/9041 0.1 pH unit
fron-ICP 6010 0.10 mg/L
Fluaride EPA 340.2 0.1 mg/L
Manganese- [CP 6010 0.005 mg/L
Phenals (colorimetric) 9066 0.01 mg/L
Specific Conductance 8050 10 wmhos/em
Arsenic 7060 3
Barium 6010 50
Cadmium 7131 0.3
Chromium (totaf) 7191 2
Cobalt 8010 50
Lead 7421 ' 3
Mercury 7470/7471 0.2
Nickel 6010 40
Selenium 7740 3
Silver 7761 1
Zinc 6010 20

NOTES:
Practical Quantitation Limits are for RMT Laboratories.

ICP-Inductively Coupled Plasma Emission Spectrophotometry.
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3.5 Statistical Data Analysis and Reporting

A tolerance interval approach was used to compare 1994 background monitoring well data to
1994 downgradient monitoring well data. The following paragraphs describe the tolerance
interval method. An alternate statistical method may be used to evaluate data collected in the
future. If an alternate method is contemplated, the OEPA will be notified prior to conducting

the analysis.

A tolerance interval is constructed from the data collected from unaffected upgradient
background wells. The tolerance interval is constructed by first calculating the mean
upgradient concentration of each parameter using all available upgradient data points. Then
an interval above and below the mean is created based on the variability of the background
data. A more detailed description of the statistical procedure and calculations is presented in

Appendix E.

In the case of several parameters, the measured parameter concentration may be below the
detection limit. For parameters where the percentage of non-detects is between 0% and 50%,
the tolerance interval approach will be used and the detection limit will be substituted for non-

detect values.

in the case of all parameters except pH, an upper tolerance interval will be calculated and
compared to the actual value for a specific downgradient well. For pH, and upper and lower

tolerance interval will be calculated.

For parameters where the percentage of the non-detects exceeds 50%, the tolerance interval
approach is not appropriate and a test of proportions will be used. The test of proportions is
a method to determine whether a difference in the proportion of detected values in the
background well data compared to the downgradient well data provides statistically significant

evidence of impact.

Each of the statistical methods used here is described in the U.S. EPA Publication
* Statistical Analysis of Ground-Water Monitoring Data at RCRA Facilities* (U.S. EPA, 1989).

The results of these comparisons will provide specific information regarding hazardous wastes

and/or hazardous waste constituents, if any, that may have been released from the landfill and

entered the groundwater.
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3.6 Schedule

Sampling will be carried out on a semiannual basis. A report containing the sample results
and an evaluation of those resuits will be submitted to the USEPA and OEPA within 30 days of
the receipt of the analytical data for each sampling round. In addition, a potentiometric map
will be included detailing the position of the waste management unit in relation to the
monitoring wells, ground water surface elevation contours and ground water flow direction.
Based on review of the water quality results and the potentiometric map, compliance with up

and downgradient monitoring well requirements will also be evaluated.

in the event that the sampling and analysis reveals that hazardous waste or hazardous
constituents have entered the groundwater, the USEPA and Ohio EPA will be notified in writing
within 10 days. Groundwater monitoring will continue to be conducted in accordance with the
requirements of 40 CFR §265.93(d){7), OAC 3745-65-93(d)(7), and the Groundwater Quality
Assessment Report.

In addition to the above reporting of analytical data, the Supplementary Annuai Groundwater
Report will be completed and submitted by the required report date.
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Section 4
GROUNDWATER SAMPLING AND ANALYSIS
4.1 Field Procedures

4.1.1 Measuring Static Water Level

Static water levels will be measured in each well prior to purging or sampling. All
groundwater level measurements will be made using a surveyed reference point
established on the well casing. The reference point will be the highest point of the

PVC well casing.

A battery-operated water level indicator will be the primary device for water level
measurements. The indicator is a seff-contained transistorized instrument equipped
with a cable and sensor which activates a buzzer and a light when it comes in contact
with the water. The depth to water is read from permanent increment markings on the

cable.

In case of instrument failure, depth to groundwater will be measured by a plopper tape
which is a bell- or cup-shaped weight attached to a measuring tape. When lowered
into the well, a "plopping* sound is made when the weight strikes the surface of the
water. An accurate reading can be determined by lifting and lowering the weight in
short strokes, and reading the tape when the weight just strikes the water. Depth to

water will be recorded to the nearest 0.01 foot.

In order to prevent cross-contamination, the water level measuring device will be
decontaminated between wells by rinsing first with a mild detergent solution such as

Alconox and then with Type I reagent grade water.

4.1.2 Purging Welis
The monitoring wells will be purged to remove stagnant water to ensure that the
samples collected are fresh formation water. Before purging each well, five well

volumes will be calculated. The steps to calculate the purging volumes are as follows:

1. Measure depth to water and depth to the bottom of the well.
2, Subtract depth to water from the depth to botiom.
3. For a 2-inch well, multiply the result obtained in Step 2 by 0.163 gallon/foot,

and muttiply that by 5.
Purging wells will be accomplished by the following steps:
1. Place a plastic dropcloth around the well to minimize possible contamination

of sampling equipment with soil.
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2. Remove the calculated amount of water necessary to obtain a sample of fresh
water from the formation. [f the well bails dry, the sample will be collected as
soon as there is a sufficient volume recharged to the well to fill all sampie
battles.

3. Use a separate pre-cleaned bailer to remove water from each well. A Teflon®-
coated, stainless-steel cable will be attached to the bailer; new polypropylene
rope will also be attached to the cable,

4, Measure water removed in gallons, to ensure that sufficient volume is purged
to remove stagnant water not representative of in-situ conditions from the well.

5. Bail in such a manner as to prevent excessive amounts of agitation.
6. Record observations of odor, color, and degree of turbidity.
7. Contain purge water and dispose of appropriately in accordance with

applicable regulations. If analysis of previous groundwater samples indicates
that water quality at an individual well meets applicable water quality
standards, the water may be discharged to the ground.

4.1.3 Sample and Data Collection at Each Well
Samples will be collected immediately after purging. Some wells (e.g., well MW-1 52)
may recover slowly from purging. These wells will be purged several days prior to

sampling. Procedures for the sampling of the monitoring wells are as follows:
1. Set up filtering equipment and prepare pH and specific conductance meters.

2. Label bottles by writing the well number, project name, date, the sampler's
name, and the time of day in the sampler section.

3. Collect samples using the dedicated bailer and a bottom-emptying device to
prevent excessive amounts of agitation and aeration.

4, Fill bottles for unfitered samples first.

5. After filling bottles for unfiltered samples, collect a sample for filtering and
performing field measurements.

The instruments used in the field and their calibration procedures are described

below.

Temperature - Each field thermometer will be inspected before each field trip to see
that it is not cracked and that there are no air spaces or bubbles in the mercury.
Before using a thermometer in the field, field personnel will make a visual observation
to ensure that it has not been damaged. The temperature of the groundwater sample
will be recorded to the nearest 0.5°C immediately after the sample is removed from the

well,
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Specific Conductance - The specific conductance of the liquid will be measured in the

same groundwater sample used for the temperature measurement. A portable
specific conductance meter will be used to measure the specific conductance of the
groundwater sample. Each meter will be checked before each field trip and daily
while in the field. Batteries will be checked, and conductivity celis will be cleaned and
checked against a known standard (0.01M KCI which reads 1413 pmhos @ 25°C).

Y5l 33 5-C-T Meter - Specifications

Range: 0-500, 0-5,000, 0-50,000 umhos/cm.

Meter Accuracy: : 2.8% maximum error at 500, 5,000, and 50,000 plus probe error.
+ 3.0% maximum error at 250, 2,500, and 25,000 plus probe error.

Probe Accuracy: + 2% of reading

Readability: 2.5 umhos/cm on 500 umhos/cm range
25 umhos/cm on 5,000 pmhos/cm range
250 pmhos/cm on 50,000 pmhos/cm range

pH - The pH measurements will be made electrometrically using a combination
electrode and portable pH meter. The measurements will be recorded to the nearest
0.1 pH unit. FPortable meters with provisions for temperature compensation will be
used. The meter will be checked before each field trip and daily while in the field for
any mechanical or electrical failures, weak batteries, and cracked or fouled electrodes.
The meter and electrode also will be checked against at least two standard buffer
solutions of known pH values {e.g., 4, 7, and 10}. While in the field, the meter will be
checked several times per day with fresh buffers. In case of an apparent discrepancy
in a pH measurement, the electrode will be checked with pH 7.0 buffer and
recelebrated to the closest reference buffer to the pH of the sample. The sample will
then be reanalyzed. Duplicate analyses will be made until they agree within 0.1 pH
unit. The buffer solution containers will be refilled each day from fresh stock solution.
Decontamination of the pH probe will be done by rinsing with distilled water. A
separate, clean beaker will be used at each well for conductivity and pH

measurements to eliminate the possibility of cross-contamination,

Qrion Research Analysis pH Meter - Specifications

pH Range: 0to 14 with + 0.01 pH repeatability and + 0.05% accuracy.
mV Range: -999 to 999 mV, with + 1.0 mV repeatability and +5% mV

accuracy.
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Examples of field data sheets, meter calibration logs, and procedures to complete the
field notes are given in Appendix B. A log of meter calibrations and checks will be
maintained during each sampling event. The calibration and checks will be performed
a minimum of four times a day following the procedures specified in the meter

manuals.

4,1.4 Field Filtering

Filtering in the field will be required for all of the inorganic parameters (except sulfide)
to prevent changes due to chemical precipitation or biological activity and to collect a
more representative sample of the water moving through the ground. in many cases,
there may be a small amount of silt or clay in the water after purging the well. This
sediment is not representative of constituents transported in groundwater flow systems
in porous media. The filtering is performed in the field immediately after sample

collection because even short delays may significantly change the water chemistry.

An in-line filtering system, consisting of a disposabile filter, bailer, and small hand
pump, will be used to collect and filter the samples for inorganics analysis. The pump
forces water out of the bailer and through the filter. The possibility of cross-
contamination is minimized as both the bailer and filter are disposable and are not

reused from one well to another.

4.1.5 Equipment Cleaning Procedures Between Sampling Events
All equipment used for sampling that is not dedicated (purging bailers, water level
measuring devices, etc.) is decontaminated after the sampling event using the

following methods:
1. Prepare a soapy water bath using laboratory-grade detergent,

2. The inside and outside of filtering equipment are to be washed with a fine-
bristle brush.

3. Water level measuring devices are unwound and soaked in soapy water and
wiped clean with a cloth.

4. All equipment is rinsed with tap water.

5. All equipment, except water level measuring devices, is rinsed inside and
outside with dilute 1:1 nitric acid.

6. Rinse all equipment with Type [l reagent water,

7. Dry all equipment, except water level measuring devices, in oven at 105°C,
and seal in polypropylene plastic to prevent contamination,
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4.1.6 Equipment Cleaning Procedures Between Monitoring Wells

The procedures to be followed for cleaning equipment in the field between wells are

as follows:
1. Rinse all equipment with fresh soapy water.
2. Rinse all equipment with Type Il reagent grade water.
3. Rinsate will be disposed on the ground surface near each well

sampled.

4.2 Sample Preservation Methods

The preservation methods for the parameters to be analyzed are listed in Table 4-1.

4.3 Chain-Of-Custody Guidelines
A Chain-of-Custody Form is intended to be a written record of sample possession and

transference and is considered to be a legal document. The guidelines for the Chain-of-
Custody Form to be used by sampling and laboratory personnel to ensure proper tracking are
outlined below. An example of a Chain-of-Custody Form is included in Appendix C. While
filling out the Chain-of-Custody Form, it is important to use only black ink and to write legibly.
Errors are to be corrected by drawing a single line through the incorrect information and
entering the correct information. All corrections are to be initialed and dated by the person

making the correction.

A checklist of information that must be included on the Chain-of-Custody Form (see Appendix
C) is as follows:

1. Boities prepared by - The laboratory providing the bottles must sign their
name here.
Date / Time - To be filled out by the person preparing the bottles.
Office code - To be filled out by the person preparing the bottles.
Project no. - To be completed by the laboratory.

Client - To be completed by the laboratory.

o v ok LN

Sampler - The person/persons collecting the samples must sign their name
and print their name under their signature. The date and time the sampler
relinquishes the samples to either the laboratory or shipper must also be
recorded.

7. Laboratory no. - This number is a unique identification number assigned by
the laboratory.

8. Year [ Date - The year and date the samples are collected.
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Table 4-1

SAMPLE TREATMENT

SEBRING FACILITY

AMERICAN STEEL FOUNDRIES

ALLIANCE, OHIO

Parameter

Bottle Material

Preservative

Holding
Time

Polyethylene

Arsenic HNOQ, 6 months
Barium Polyethylene HNO, 8 months
Cadmium Polyethylene HNO, 6 months
Chromium (Total) Polyethylene HNO, 6 months
Cobalt Polyethylene HNO, 6 months
Lead Polyethylene HNO, 6 months
Mercury Folyethylene HNO, 6 months
Nickel Polyethylene HNO, 6 months
Sefenium Polyethylene HNO, 6 months
Silver Poiyethylene HNO, 6 months

HNGC, 6 months

Polyethylene

Fluoride Polyethylene None 28 days
Iron Polyethylene HNO, 6 months
Manganese Polyethylene HNG, 6 months
Phenol Glass Sulfuric Acid 28 days
pH Analysis Performed in Field | Analysis Performed -

in Field
Temperature Analysis Performed in Field | Analysis Performed -

in Field

Specific Conductance

Analysis Performed in Field

Analysis Performed
in Field

NOTES: All samples are kept cool. (4°C) during transport and storage, regardless of

parameter.
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9. Time - The time the sample is collected. This time MUST aiso be noted on
the samplie bottle.

10. Sample station ID - The location the sample was collected from, e.g., Pit 1,
Tank 17, etc.

11. Total number of containers - Add up all of the bottles filled, and write total
here.

12. Sample type - Circle sample type listed on Chain-of-Custody Form.

13. Container inventory - To be completed by laboratory providing the bottles.

14, Filtered - Place Y (yes) or N {no) to indicate whether the sample in a particular
botile is fiitered or not.

15, Preserved - To be completed by laboratory.

16, Refrigerated - To be completed by laboratory.

17. Comments - Sampler may provide additional information about a sample, e.g.,
if an odor is present.

18, Relinquished by [ Received by - This part of the form is a record of the
individuals who actually had the samples in their custody. The spaces must
be used in chronological order as the Chain-of-Custody Form is transferred
with the samples,

g)) Sampler signs when relinquishing custody.

(2 Person accepting custody of samples from sampier signs.

3 Person in (2) must sign when relinquishing custody.

{(4)-(6) These are completed as necessary in the same manner as above.

Note: If commercial carriers are used, the name of the carrier, any airbill
number, and date and time of refinquishing is written in by sample
entry or field personnel, and the airbill is attached to the Chain-of-
Custody Form.

The final signature is that of the person receiving the samples at the

laboratory.

19, Seal # - Not applicable.

20, Seal # - Not applicable.

21. Hazards associated with samples - This section is for field use. It can include

any known or suspected hazard associated with the samples. Sample entry
personnel may add information to this section based on project manager or
supervisor communication to the laboratory after samples are received,
Laboratory group supervisors will use any hazard information to update and
revise their analysis before work is started.
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4.4 Sample Shipment Methods

4.4.1 Time Period

At the completion of the sampling event, samples will be transported to the contracted

{aboratory immediately to ensure that hoiding times of the analyses (Table 4-1) are

met.

4.4.2 Handling

1.

Method of Transport - The method of transport used should be one that will
ensure that the samples will be delivered to the laboratory overnight, such as
Federal Express.

Transport Container and Packing - The samples will be transported in 48-quart
coolers.

Sample packaging procedures will include the following:
Place several layers of cushioning {bubble pack) in the bottom of the cooler.
Place cushioning material around all glass bottles.

Fill a plastic garbage bag with ice, and place on top of samples. Place
completed chain-of-custody in Ziploc® bag and tape to inside cover of cooler,

Tape the drain on cooler shut, and wrap the cooler completely with tape in two
{ocations.

Place *This Side Up* and *Fragile® labels on cocler.

Labels for the transport containers will be addressed to the contracted
laboratory.

4.4.3 Sample Bottle Labels

Each sample boitle will be labeled so that the analytical laboratory has the following

information:

Site identification

Sambling date and time
Sample identification or location
Sampling crew

Type of analysis to which the groundwater will be subjected

All labels are color coded to indicate the type of preservative in the bottle (e.g., Red -

Nitric acid, Yellow - Sulfuric acid, Black - No preservative).
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4.5 Quallty Assurance and Quality Control
4.5.1 Fleld QA/QC Procedures

A field (equipment rinsate) blank will be colfected during each sampling round and

submitted to the laboratory to assess the quality of the analytical data. This sample

will be taken near the monitoring welt with the highest specific conductance,

The intent of the field blank is to ensure that the nondedicated filtering equipment has
been effectively cleaned and will consist of Type Il reagent water which has been
subjected to the same field methods as the samples from the monitoring wells. The
field blank will be analyzed for the same parameters as the groundwater samples.
The procedures for the collection of the field blank are as follows:

1. Decontaminate the filtering equipment using the specified procedure in
Subsection 4.1.6 on cleaning procedures between monitoring wells.

2, Pour a portion of deionized water into the decontaminated filtering equipment,
and filter it as though it were a groundwater sample.

3. Pour the filtered sample into the appropriate bottles, and place bottles on ice.

4, Perform pH, conductivity, and temperature.

One field duplicate will be collected per sampling event and analyzed for the same

parameters as the other groundwater samples.

4.5.2 Laboratory QA/QC Procedures

Samples will be analyzed by a qualified laboratory in accordance with QA/QC
procedures outlined in that laboratory's quality assurance manual. The quality
assurance manual is an in-house document which discusses all of the analytical
procedures to be followed by the contracted laboratory in order to meet data quality
objectives as well as to meet pertinent regutatory requirements. The laboratory’s
quality assurance manual will be provided to the agency along with the results of the
first sampling event for 1995. Control samples will be analyzed as appropriate for the
SW 846 analytical method.
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APPENDIX A
MONITORING WELL CONSTRUCTION DIAGRAM
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GUIDELINES FOR FIELD NOTES
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APPENDIX B

GUIDELINES FOR FIELD NOTES

The importance of recording accurate, complete, and informative field notes cannot be
overstated. The quality of the field persons’ work is reflected directly in their field record. The
field notes are the only reliable record of information gathered in the field. Information
gathered in the field should be recorded in the field on standard field book note paper. Notes

should be permanent, legible, complete, and capable of only one interpretation. Notes should

be recorded with an All-Weather pen with black ink. Field book paper which is resistant to
water and that can be marked when wet is available and should be used.

Field notes are to be recorded immediately in the field. Records made on scratch

paper and copied later, or other information recorded from memory, are not considered field

notes. If these are entered as field notes at some time other than when actual field records
are made, then doubt is cast on all of the data.
The two foremost goals of good field notes are as follows:
1, To provide adequate and complete information that is useful and understandable to
someone other than the note-taker.

2. To provide documentation of work done or data gathered that is of a quality to
withstand the test of legal testimony in a court of law.

Note-takers should always keep the goal of the field assignment and the intended use
of the notes foremost in their mind. The notes should be complete and understandable
enough so that someone not associated with the actual field job can use them for the
intended purpose without the need to question the note-taker or other members of the field
crew about the correct interpretation of the notes. There should also be an awareness of
what the notes or information might possibly be used for besides the primary purpose of the
field investigations. Field staff should make a point of questioning the project manager or
technical coordinator if they are unclear on this issue.

If field notes are to be useful, they must be legible. For this reason, they should be
lettered instead of written. The lettering should be of a size which is easily readable yet which
allows a reasonable amount of data to be entered on the page without crowding. Explanatory

remarks are always necessary to clarify the field procedures and provide all of the details.
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Field sketches are also very useful and should be used freely. Erasures should not be
used, as they always cast doubt on the reliability of the records. If a correction needs to be
made to the notes, draw a SINGLE line through the mistake, and date and initial it. All
additions, revisions, reductions, or comments added to field notes in the office should be done
in ink (usually red) to indicate that such information is not part of the original field record.

A checklist of information that must be included in the field notes for sampling is as

follows:

1. Client - Generally this is the project name. Do not use abbreviations.

2. Job number - Be sure this is the correct number. It should be obtained from
the trip coordinator or the project manager.

3. Sample no. and type - Name of sample location, e.g., MW-1/water, Production
Well-2/water, sludge basin/waste, Johnson/Private well, etc.

4, Date - Date work was performed.

5. Name({s) of sampler - Do not use initials.

6. Well Diameter - Inside diameter of well.

7. ime - Time work at sample location was started. State AM. or P.M.

8. Depth to water and ref. point - This measurement shouid always be taken from
the top of the well, not from the protective casing. Measurements recorded
should be as follows: 10.21 feet + 0.00 feet T/PVC if an electric water level
indicator is used, and 10.21 feet + 0.17 feet T/PVC if a plopper tape is used.
Lengths of ploppers vary, so you must measure it before each field trip. f the
well is PVC and the pipe is cut on a slant, the measurement should be taken
from the highest point.

9. Depth to bottom of well - This measurement should be taken in the same

manner as depth to water. A nylon-coated steel tape with plopper will be
used to measure depth to bottom. The lead and plopper length must be
added to all depth to bottom measurements.

10. Water elevation - The depth to water and plopper length should be added
together, and the calculated water elevation should be written here in red.
This should be done when summarizing notes after the field trip.

11, Total Volume removed - Record the actual amount of water purged from the
well in gallons. A pail calibrated in gallons and quarts will be used. Please
note: This is the ACTUAL volume removed not the calculated volume.,

12. Method - Note the device used to purge, i.e., bailer, submersible pump. If a
well goes dry, it should be noted as follows: Bailed dry at 3.5 gal.

13. Color - Note actual color of purged water.

14, Turbidity - Comment on degree of turbidity and report as slight, moderate, or
VEry.
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15.

16.

17.

18.

19.

20,

21.

23.

24,

25.

26.

27.

28.

Comments - Use this space 10 record such things as sheens on water,
unusual amounts of sediment present, and/or other out-of-the-ordinary
observations.

Date - The date recorded should be the date the sample was collected. Since
it is our policy to sample immediately after purging, this date will be the same

as the purging date. The exception would be extremely slow recovering wells
that might take longer than 24 hours.

Time - Time sample collection started, Please note A M. or P.M. Please note
that the sample must be collected immediately after purging unless the well
goes dry.

Color - Use same procedure as in Step 13.

Turbidity - Use same procedure as in Step 14.

Comiments - Use same procedure as in Step 15.

pH - This measurement must be performed immediately after sample is

collected. pH should be recorded to nearest 0.1 pH unit. Four readings
should be taken as follows:

a) Place electrode in sample.

b) Let meter stabilize and take reading.

c) Shut meter off, and remove electrode from sample.

d) Rinse electrode.

e) Repeat A through D unitil 4 readings have been recorded.

Specific conductance - This measurement must alsc be performed
immediately after sample is collected but before pH. Meter should be read to
the nearest 5 ymhos. Four readings should be obtained using the same
procedures as noted for pH in Step 21.

Temperature - Temperature of the sample must also be taken immediately
after the sample is collected and should be recorded to the nearest 0.5°. A
Celsius thermometer should be used.

Average - These numbers are calculated after the fieldwork has been
completed and should be written in red. pH is the average of four readings,
and specific conductance is also the average of four readings, converted to
25°C and reported to the nearest 10 pmhos.

Time - The time the filtration procedure is started should be recorded here.
Note AM. or P.M.

Color - Same procedure as in Step 13.

Turbidity - Same procedure as in Step 14.

Comments - Notes relating to filtration difficulty. If a sample takes an
unusually lang time to filter, the length of time should be noted here. Also,

any observations made, other than odor, color, and turbidity, should be noted
here.
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29.

30.

3.

32.

34.

35,

36.

37.

38.

Bottles Filled - This section is intended to serve as an inventory of the bottles
filled. It should be filled out completely and accurately after the bottles have
been filled and before being placed in cooler. Abbreviations should not be
used.

Chain-of-custody number - This number is found in the upper right-hand
corner of the chain-of-custody form.

Date shipped - Record the date the samples are shipped to the laboratory. If
they are not shipped, record the date on which they are given to the
{aboratory.

Method - Record the name of the shipping used e.g., Fed Ex., Airborne. {f the
samples are not shipped and you transport-them via vehicle, please note this.

Airbill number - Record the airbill number found on the shipping form. If the
samples are not shipped, place a line here.

Signed - The signature should be of the sampler or the field QA/QC design.
Date - The date the log is signed should be recorded here.

QC'd by - The signature of the sampling QC/QA officer should be recorded
here.

Date - The date on which the sampling QA/QC officer signs the logs should be
recorded here.

Page - When ail of the field notes are assembled, number the pages.

A title page for all field jobs should be attached to the field notes. It should
consist of the project name and number, the location of the project, the dates
on which the fieldwork was performed, the purpose of the fieldwork, name of
person performing the fieldwork, and a short description of the weather
conditions.

In summary, the field notes should

show all data with sufficient explanation to prevent misinterpretation and with
answers to all questions;

be relative to the immediate purpose of the field assignment and shouid also
anticipate reasonable future uses of the notes,

be legible; and

be recorded as if the eventual user of the notes was not present when the
fieldwork was performed.

The original field notes often afford the only possible means of accomplishing the desired

ends, and, unless sufficiently complete, they may be worthless. These same guidelines apply

to notes taken during other field activities.
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! -==--—-:le- Phone (vuu) 831-qa44
LABORATOQRIES FAX (608) 831-7530

F-268 (R2/86,
{Use Black ink Only)

CHAIN OF CUSTODY RECORD

sury,

Sample Type: (GW, WW, SW, Soll, Other) N9 0.,838

/ / / / / / / /Fillerad (Yes/No)

Bollies Prepared by: Oate/Time Qflice Code: / / / / / / / Preserved {Code)
I ](Slale) 0\‘\/ / / / / / / /Halrlgeraled {Yss/No}
.
Project No, Client: § o °4°°
g g 0\\ " Code: A ~ None
3 '_ccg o\,j’\(‘ B = HNO3J
S S s C = H2504
AMT  |yr. . 5 D - NaOM
’-
Lab NO. |Date Time Sample Slatlon 1D Comments: E-
SAMPLER
Rellnguished by (Sig.) Dale/Time Recelved by (Sig.) Date/Time HAZARDS ASSOCIATED WITH SAMPLES
® @ '
Shipper Name & #
Relinquished by (Sig.} Date/Time Recslved by (Sig.} Date/Time ’
® @ {For Lab Uze Only)
Shipper Name & #
Recelpl Temp Receipt pH
Retinquishad by (Sig.) Date/Time Received by (Sig.} Data/Time
@ @ Client P.O, Number
Shippec Name 8 # ‘ Subsequent Analysis: {Check)
Seal # al'chd by O Recvd. Intact by O Seal # al'chd by O Recvd, Intact by O Date Rssubmitisd

SRR R
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STATISTICAL EVALUATION METHODS
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For_data sets with more than 30 observations, the parametric analysis of
rariance performed on the rank values 1s' & good approximation to the Kruskal-
Hallis test (Quade, 1966). If the user has access to SAS, the PROC RANK pro-
cedure {5 used to obtain the ranks “of the data. Tha ana1ysis of variance pro-

:edure detailed in Section 5.2. 1-1s then performed on the ranks. Contrasts
re. tested as in the parametric ana]ysis of variance. :

'HTERPRETATIOH

“The Kruska1 Wallis test statistic is compared to the tabu]ated cr1t1ca1
value from the -chi-squared distributfon.  If the test statistic deces not
ixceed the tabulated value, there {s no statistically significant evidence of
contamination and the analysis would stop and report this finding.” If:the
test statistic exceeds the tabulated value, there {s significant evidence that
“he hypothesis of no differences in compiiance concentrations from the back-
jround level-{s not true. ~Consequently, if the test stati{stic excsads the
critical value, one concludes that there is significant evidence of contami-
natfon. One then proceeds to {nvestigate where the differences 1{e,.that is,
fhich we\]s are 1ndicat1ng contamination. " o .

. The mu1t1p1e comparisons procedure described in steps S and 6 compares
rach compliance well to the background well., This determines which compliance
ells show statistically significant evidence of contamination at an experi-
mentwise error ‘rate of '5 percant.’ 'In many cases, inspection of the mean ‘or
wedian concentrations will be sufficient to indicate where the probTem Hes.

e o - - R

3&3 TOLERAHCE IHTERVALS ,BASED OH { . THE HQRH{E p}STR}ggI}Ud
‘ An alternate- approach to’ ana]ysis of variance to determine whether there
is statistically -significant ‘evidence of ‘contaminatién™ is™ to usa tolerance
intervals. A tolerance {nterval {is constructed from the -data .on (uncontam-
1nated} background wells. ~The concentratieons from compliance wells ares then
:ompared with the tolerance {nterval. With the excaption of pH, {f the com-
pliance concentrations do not fall in the tolerance {nterval, this provides
statistically significant evidence of contamination. )

E 'I ce“'interva]s areélP BOSE ’appropriatez use at,,facﬂities that {do 3
no ﬂ’ﬁi h degrees?of pat{aluvarjatio betweegégackground wellsigp i
°omp11ancejﬁe 1§fﬁﬁifacjlit esT%hat*ove:qJe extensive,’ homogeneoug§g¢o1og 3
1:pos1t's'ﬁfgg;gxamp'le.-thick,,homorgeneous r]acustrjneﬁ,_gl.ays)bg_fat dB gtu-—j
rra11y*d1sp1ay hydrogeochem1ca1 variations. may. be® suitable “for this: statﬁ {caI

¥rathod -of. an ‘Znalysis® e

l

A tolerance {nterval establishes & concentration range that {s con-
structed to. contain a specified proportion (P%) of _the population with-a
specified ‘confidence’ coefficient, Y. .~ The proportion of . the population
included, P, {s referred to as the coverage. The probab111ty with which the
to!erance 1nterva1 includes the proportion PX of the populat1on 15 refarred to
‘as the to!erance coefficient i o il

-y A_coverage of 95X 1s recomnended. Jf this 1s uscd, random observations
f ( the same d15tr1but1on s the background well data wou1d excced the upper

5{1?
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tolerance: 1imit Tess than 5% of the time., Similarly, a tolerance coefficient
of 95% {s recommended.. This means. that one has 2 confidence: level of 95%. that
the upper 95% toTerancelliuit'w111;contain_atj1east;95£ of the distribution of
oHservqtions_from background well data. These values were chosen to be con-
sistent with the performance standards described. in Section 2. 'The use. of
thesa values corresponds to the selection of "a of 5% in the multiple well
testing situation. Ll e

W sem s

The procedure can be applied with as few as three observations from the
background distributlon. ,_Hcieyer.mdq1ngfsq,xopld_resujtﬂjnma_]argeryppgr -
tolerance 1imit. A samplesize of eight or more, results; {5 an adequate: tolerns
ance? fntervali® The  minimm’sampling. schedul Tealled fors in, the regulations,
'ﬁ§qjd;fpgpjpfin_;tfjgpst;fodr;pS;er%atjoﬁéufrom each background well.  Only if °
a single packground well 1s sampled at a single point fn time {is the sample
c{ze so small as to make use of the procedure questionable. T ‘

Tolerance intervals can be constructed assuming that the data cr the
transformed data are normally distributed. Tolerance intervals can alse be
constructed assuming other distributions. It {s also possible to construct
nonparametric tolerance intervals using only the assumption that the data came
from  some continuous population. . However, the nonparametric tolerance
intervals require such a large number of cbservations to provide a reasonable
coverage - and tolerance coefficient that ‘they are impractical in  this
application.. o0 . . TR

The range of the concentration data in the background wall samples should o
pe considered in determining whether the tolerance interval- approach should be :
used, and if so, what- distribution is appropriate. _The background well con-
centration ‘data should, be* inspected for outliers—and. tests of. normality
applied before selecting the tolerance interval approachi _Tests of normality
were presented’ in Section 4.2. Note that in this case, the test of normality
would- be applied to the background wel] data that are used to construct the
tolerance 'interval. = These data 'should. all be from _the same” . normal
distribution: o SO ' D
Tn"this ipnl{cationy Unléss pH.is being monitored,,a. onezsided folerance;
. {htérval Gr dn Upper: tolerance; 1ini€, (S desired,-sInce, contamination.ls ingly
{E;E;ﬂ:b§?1§rqg;c@hg;ntfatjgngzgf:ghe;b;iﬁgqu§chps;ifuenffthnttored;g'Thus;
- fbr’cdhcentr&tibﬁs.*thﬁ”approptiaté'to]eranceﬁ1nterva1 fs_(0, TL), with the
3 ;omp;r1son;of:1mpqrtance_beipg'thejjaigbr?limit.-Tt;"“ e R

PURPOSE o
o The purpose of the tolerance interval approach is to define a concentri-
tion range from background, well data, within_which a large propertion of. the
monitoring observations should fall with high probability.. Once this is done,
data’ from compliance welils' can be checked for evjdence'Of.contamination'by
simply determining whether they. fall in the tolerance {interval. If they do
not, this is evidence of contamination. A

- . - - - ."r PR i - S S -’b.f.:; . e = .' ..'.‘ . B
o - In” this case the data are assumed to be’ approximat 1y. normally distrib-
utad. - Section 4.2.pfcv1dad methods to check for normality. If the data are
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n normal, take the natural 1ogarithm of the data and see {f.the transformed
data are approximateiy normal, .- If so, this: method can be’ used ‘on the loga-
rithms of the data. . Otherwise. seek the assistance . of & -professional
statistician.“‘“"“ ' ST :

PROCEDURE | | ‘
Step 1. - Ca1c01ate_the:meanlri. and the Standdrd deviation, .S, from the
background wel] data. ) . e -

-Step 2. Construct the one-sided upper toIerance 1imit as

TL-X+KS -‘A‘-?.;' . j;- :;

where K is the cne- sided ‘normal toierance factor found in Table 5, Appendix B.
Step 3. Compere each observation from compiiance wells .to the tolerance
1imit found in Step 2. - _If any cobservation exceeds the tolerance ‘1imit, that
fs statistically significant evidence that the well is contaminated. Hote
that {f the tolerance {nterval was coastructed on the logarithms of the orig-
fnal background observations, the logarithms of the compliance well observa-
tions should be compared to ‘the tolerance limit. Alternatively the tolerance
limit may be transferred to the original data scale by taking the anti-
1ogarithm _

—- - -

REFERENCE

Lieberman, - Geraid 2. 1958, - 'Tab1es for One-sided Statistica] Tolerance
Lmits . Indmtrtal Quality Control. vel. XIV, Ho.' 10. TR

EX!HPLE . ,_:i" :_:_;n:

Table 5-5 contains example data that represent Jead concentration levels
in parts per million 1n water samples at a hypothetical facility. The
background well data are in columns 1 and 2,° while the other four columns
represent compliance wall data.

Step 1. The mean and standard deviation of the n = 8 observations have
been calculated for the background well The mean {s 51.4 and the standard
deviation is- 15 3. o ] LT T ) P

r
~

o T AR U LT T e s .

- Step 2.- The tolerance factor for a one-sided normal tolerance interval
is found from Table 5, Appendix B as 3.188. _This {s for 95X coverage with
probability .95% and for n =8, The upper to1erance Iimit 1is then calculated
as 5l.4 + (3 188)(16 3) = 103 4.351 . . S <L _

[}

" Step 3. The tolerance limit of 103 3 is compared with the compliance
well data, "Any value’ ‘that exceeds the toierance Jimit Indicates statistically
significant evidence of contamination..; Two - observations from Well l, two
observations from Well'3, and all:four ‘observations from Well: 4 exceed - the
to'-~ance ' 1imit.- '—Thus there is statistica]ly significant evidence of - con-,
“ta iﬂtion at HQ11S 1 3 &n‘d 4. :',_ N e i _J.:,‘:‘.z_} -_C;_--:;;»g._'-,_‘

;':-_ IR =
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s7t it SToma(e 54517, EXAMPLE. DATA FOR NORMAL. TOLERANCE. INTERVAL < son riie

P

Lead concentrations (ppm)

Backgqround well . Compliance wells
- Date A - B Well 1. Well 2@ wWell 3 ~Well 4 7
Jan I°  58.0°°  46.1 -273.1% " 34. 7 49.9  225.9*
Feb 1 - 54.1 76.7 170.7* 93.7 73.0 J183.1*
Mar 1 30.0 32.1 32.1 70.8 244.7* 198.3*
Apr 1 46.1 68.0  §3.0  83.1  202.4% |160.87
n = 8 - fhe upper 95% coverage tolerance limit
Mean =51.4 with tolerance coefficient of 95% is

- 50 = 16.3 51.4 + (3.188)(16.3) = 103.4-

* 1nd1catés contamfnat1cn

INTERPRETATION

A tolerance 1imit with 95% coverage gives an upper bound below which 95%
of the observations of the distributicn should fall. The tolerance coeffi-
cient used hara-is 95%, implying that at Teast 95% of the observations should
fall below the tolerance "1fmit with probabt1ity 95%, 1f the ‘compliance well
data coms from the same distribution as the background data.. In other words,
in this example, we are 95X certain that 95% of the background .1ead concentra-
tions are below 104 ppm. 1f observations exceed the tolerance limit, this is
evidence that the compliance well data are not from the same distribution, but

rather are from a distributifon with higher concentrations. This.is {nter-

¥ E]

{
)
&L

-0 N R -

o}

preted as statistically significant evidence of';ontamigatjon, : Ly

A e K e B .

A prediction interval 1§‘a_statist1calﬂinterﬁhl‘cn!cu1atgdrﬁdiiﬁb1hﬁa one
or more future observations from the same population with a specified confi-
dence. This approach is algebrafcally. equivalent. to.the average replicate
(AR): tast that §s presented in the' Technical® Enforcement Guidance Document
(TEGD); " September 1986.. _In, ground=water, monitoring,. & prediction interval
approach- may be used to make‘comparisdni'between,backgrpundmand’compljance
wall data. -This method of analysis s similar to that for calculating a
tolerance 1imit, and familianity_wjth.predictjon;igterva[s;or personal, prefer-
ence would be thi: only reason for selecting them over the method for tolerance
1imits. -, The concentrations of a hazardous. constituent.in the background wells
are used to establish an interval within“which K™ futuré observations from. the
same bbpuiation:&fe”expccted”to'11e;k1th_aﬁspbc1fjéd{con(jdencg..‘THen each  of
K futire observations of complianc

5.4 PREDICTION:IRTERVALST: . .. o 0ol oo e = oo

PR,

e well: concentrations: is. compared. to the.
prediction 1ntervn1;‘_Ihe_jnterva1q1s ;onstructed}pp;gohtain all of K future
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R should be noted that the nonparametric methods presented earlier auta-
matically deal with values belcw detection by regarding them as=a11,t1ed at a
level below any quantitated results.anihefnonparametr{c me fods thods “may e’ used’T?
Eerqﬁlsﬁi:éggerate?amount;offdata‘be1ow Tdetection. ~“1f the proport1on of non-
quantified values in the data exceeds 25X, these methods should be used with

cauticen. They should probably not be used if 1ess than ha]f of the data con-

sfsts of quant1fied concentrations. - o e . -

8 1 1 The DL[Z Hethod

The amount of data that are below detection plays an {mportant role in,

selecting the method to deal with the limit of detection problem. I[f a small’

proportion of the obsarvations ara not detected, thase may be replaced with a
small number, usually the method detaction 11m1t divided by 2 (MDL/2), and the
usual- ana}ysis performed. This is the recommended method for use with ‘the
analysis of varfous procedure of Section §:2.1. _Seek professional help if {n
doubt about dealing with values below detection 1limit. The results of. ‘the
analysis are generally nct sensftive to the specific choice of the replacement
number ..

| N §2aégu1de]ine. T_‘lsx’or“fewer ofst "*E* 1] gs sire i etected‘%ep1ace
th Them sWithat e=method;detectionul?m1 1de :g?gé an sproceed’M

appropriatazanaiysis:using'these modifiedvva prictical quantitation
1{mits (PQL) for Appendix IX “compounds were published by EPA in the Federal
Register (Vol 52, Ne 131, July 9, 1987, pp 25947- 25952). Thesa give practical
quantitation limits by compound and anaIytical method that” may be used in
replacing a4- small amount of nondetacted data.with the ‘quantitation 1imit

divided by 2. [f approved by the Regional Adminfstrator, site specific PQL's

may be used in this procedure. [f more than 15X of the values are reported as
not detected, it is preferable to use a nonparametric method or a test of pro-
portfonst - :

8.1.2. Tast of Propcrtions

-;-u-w-q—-- e e

If. 'more than '50% of ; the data are be]cw detection but east 101 of theé’

‘observatfons are quanﬁﬁfied'f§é55§} f proportions may Be T us 10 compare fﬁh
backgroynd : we]]}?ata “with .the compliance well’ Tdata.y Clearly, 1f ToRe of “the
background “well Yobservations wers above the detection 1{mit, but all of the
compliance well observations were above the detection 1imit, one would suspect
contamination. "[n-general the difference may not be as obvious. However, a

tht %tha g

higher propertion of quantitated values in compliance wells could provide evi-,

denca of contamination. The test of proportions is a method to determine
whether a difference in proportion of_ detected values in the background well

obsarvations ‘and compliance well observations prov1des statistica]ly signifi-

cant ev1dence of contaminat1on

The test of proport1ons shouid be used when the proportion of quantif{ed'

values is small to moderate ({.e., between 10X and 1 50%). KIffvery few qua
f 1ad va]ues_arelfoundiiagmethod based .on .’ Ao the’ Poisson distr bution maz;_gdg§ed
[as ¥an Haltarnative aggr;oachﬂ A method “based on A tolerance. 1imit; for. the

8-3

‘mber - of detected compounds and - the maximum concentration “found for any.
.<tected ‘compound has been proposed by Gibbons (1988). 'This a]ternative would :
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ve appropriate when the number. of detected. compounds. s qu* 2 small relative \ l‘
to- thes number" of compounds analyzed for as_-rn‘lght _ocz.r .in detection L
monitoring. ey e el R LT kS S RURCEI” !
PURPOSE . ";,“ S RS SRR Ul

" The- test of proport1ons determines’ whether the proportion of compounds g
detacted in the compliance well data differs significantly from the proportion
of compounds detected in the background well data. If there is & significant
difference, this 15 statistically significant evidence of contamination. .
‘*:!a*t}h _
The | procedure uses the nermal distribution approx1mat1on to the binom1a1

distribution. - This assumes that the sample size 1s reasonably large.- Gener-
ally, {f the proportion of detected values is denoted by P, and the sample

size 1s n, then the normal approximation {s adequate, provided that ne and .
n{1-P) both are greater than or equal to 5. . N )

Step 1. ODetermine X, the number of background well samples {n which the '
compound was detectad. Let n be the total number of background we]l samples -
analyzed. - Compute the proport1on of detects: BadCait .

= - : .ot : --Pd-. X/ﬂ - K . . - E

Step 2. Oetermine Y, the rumber of comp‘Hance well. samples ¢n which the :

compound was detected. Let M be the total number of compHance uen - samples
analyzed. Compute the proportion of detects. ) s _ -

‘_- y/m Cae L =

Step 3. Compute the standard error of the difference in proportions: ' :
CRUCHTCONEE (w)/(m)m/n . llmll”z o

and form the s*{atfst‘lc. A '. I CoT .- ' e , ‘.

-:.g- I f‘-':"_-f z . (p ‘-Pd)/SU

] c)l_'
‘ .‘H;“ .

the standard normal’ distribution, 1.96. If the- absolute’ ‘value of 1 exceeds
1.96, this provides ‘statistically. s1gn1f1cant evidence at the 5% significance
Tevel that the- propertion of compliance well samples where the compound was
detacted’ exceeds the proport‘lon of. background well samples. where. the compound
was detected. - This would be interpreted as evidence of contamination.. (The
two-sided test {s used to provide information about d1ff’erences {n either
d1rect‘lon) . L - :

Step R Compare the abso'lute va'lue of I to. the 97 Sth percentﬁe rrom i

-~ »
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- Tab'le‘ B 2

U S
contuns deta on cadmium concentrations measured fn background .
. r‘l and coranance wells: et a facﬂ!ty. In the tab'le. "BOL" {5 used for. ‘
'be'!cm detséction-1imit. :

-~

h "?Ib
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" TABLE 8-2. EXAMPLE DATA FOR A TEST OF PROPORTIONS .. . .-

. >
I

‘Cadmium concentration (ug/L) . Cadmium concentration (ug/l)
at background well at compliiance wells
- (24 samples) - (64 samples) -
0.1 BOL 0.12 80L 0.024
0.12 BOL 0.08 BOL BOL
BOL* . BOL BOL - . BOL - BOL -7 -
0.26 BOL 0.2 0.11 BOL
JBOL . : BOL - 0.06 BOL
c.1 0.1 BOL BDL
BOL - : . BDL 0.23 0.1°
© 0,014 0.012 BOL .0.04
BOL BOL - 0.1l BOL
BOL BOL - - BDL BOL
BOL ' BOL 0.031 0.1
8oL 8oL BOL BOL
BOL BOL - - BoL .01
. 012 - N W V- BOL. BOL
BOL : 0.07 BOL 8oL
0.21 8oL BOL BOL
BOL 0.19 0.12 8oL .. ..
0.12 8oL 0.08 80L '
BOL 0.1 BOL :
BOL- BOL < 0,26
. © o 0.01 - BOL
BOL 0.02
. BOL - BOL

"80L means below detection 1imit.
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Step 1. Estimata' the proportion above- detection {n the background
‘wells. As shown in Table 8- 2,..there were. 24. samples from: background wells
analyzed for cadmium,” so n= 24. ~Of these, 16 wers be1ow detect1cn and X = 8
were above detection, so P = 8/24 = (,333. . ST e

T Step 2. Estimate the proportion above detect1on 1n the compliance
wells, There were 64 samples from compliance wells analyzed for. cadmium, with
40 below detection and 24 detected values. This gives m = 64, y = 24, so Pd =
24/64 = 0,375, o .

Step 3.6 Calculate the standard error of the difference.1n proportions.
Sp = ([(8+24)/(24+64)][1-(8+24)/(24+64)](1/24 +1/64)}11/2 2 0,115

Step. 4. Form the statistic Z and compare it to the normal
distribution.

0.375 - 0.333 .
Z = RIE 0.37

which 1s less in absolute value than the value from the normal distridution,
1.56., Ceonsequently, there {s no statistically significant evidence that the
proportion of samples with cadmium Tevels above the detection limit differs in
the background well and complianca well samples.

IHTERPRETATIQH X

S i -E A SRS T EEEENE NNE

Since tha proportion of watar samples with detected amounts of cadmium in
the compliance wells was not significantly different from that in the
background wells, the data are interpreted to provide no evidence of contam-
{nation. Had the proportion of samples with detectadble levels of cadmium in
the compliance wells been significantly higher than that {n the background
wells this would have been evidence of contamination. Had the proportion been
significantly higher {in the background wells, additicnal study would have been
required, This could indicate that contamination was migrating from'an off-
site source, or it could mean that the hydraulic gradient had been fincorrectly
estimated or had changed and that contamination was occurring from the facil-
{ty, but the ground-water flow was not in the direction originally estimated,
Mounding of contaminants in the ground water near the background wells could
also be a possible explanation of this observance.

r‘m’w—
18,1333 Cohen's: Hethtﬁg

If a confidencs {nterval or a tolerance {nterval based upon the normal
distribution {s being constructed, a technique presented by Cohen (1959)
specifies a method to adjust the sample mean and sample standard deviation to
account for data below the detection " Imit. The only requirements for the use
of this technique {s that the data are normally distributed and that the
detection 1imit be always the same. This technique {s demonstrated below.
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